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About This Training 


Welcome to the Board Station for New Users Training Series. For 
information on the tools you learn to use in this training series, see the 
"About this Training" section of Module 1: /ntroduction to Board 
Station of the Board Station for New User’s Training Series. 


Workbook Organization 


For an overview of the organization and content of all the modules of 
the Board Station for New Users Training Series, refer to section 
"Workshop Overview" in Module 1: Introduction to Board Station. 


Related Documentation 


For a complete listing of the manuals that make up the PCB 
documentation set, refer to section "Guide to the Documentation" in 
the PCB Products Overview Manual. The PCB Products Overview 
Manual describes how each manual can help you in the design 
process. You can find a listing of all Mentor Graphics manuals in the 
Mentor Graphics Technical Publications Overview Manual. Both 
these manuals are available in INFORM. 


Documentation Conventions 


For an explanation of the documentation conventions used in this 
workbook, refer to the "About this Training" section of Module 1: 
Introduction to Board Station of the Board Station for New User’s 
Training Series. 


Installation Procedure 


For complete instructions on installing the data for this module, refer 
to "Installation Procedure" in the "About this Training" section of 
Module 1: Jntroduction to Board Station of the Board Station for 
New User’s Training Series. 
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Lesson 1 
Introduction to Design Architect with PCB 
Personality Module 


This lesson introduces PCB features in Design Architect that help you 
prepare your schematic for Board Station. 


Capture the Schematic and Simulate jj Develop Libraries 
Package the Design 


D 

2D» 

2D» ; 
>» Geoms Design Object | Packaging 


Ago Create the Design Layout 
| Component Placement 


Perform Thermal Analysis 


Create Manufacturing Data 


Manufacture the Board 


Figure 1-1. Board Process Flow Chart 





























C4 








Manage Changes 


Back-Annotation 
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Objectives 


Terminology 


Module 2, 1-2 


Before you can design a board in Board Station, you need to provide a 
description of the circuit, either as a schematic created in Design 
Architect, or as ASCII files containing lists of net (wire) connections 
and components. Board Station tools accept either a Design Architect 
schematic or a nets file and a components file as design input. 


If you are providing ASCII files of nets and components that describe 
your circuit, refer to Board Station for New Users Training Series, 
Module 4: Packaging the Design for Layout. 


This lesson discusses terminology and hierarchical design, and 
introduces you to the PCB Personality Module within Design 
Architect. In the lab you will view different areas of a schematic sheet 
and different hierarchical levels of a design. 


After completing this lesson, you should be able to do the following: 
e Explain what a hierarchical design is. 

e Describe how to open any schematic sheet in Design Architect. 

e View different areas of a sheet using strokes. 


e Describe how to open down into the schematic of a symbol. 


Different fields within the electronics industry use different meanings 
for some terms. These terminology differences occur between 
front-end tools, such as Design Architect, and back-end tools, such as 
the PCB tools. The following list defines how some terms are used in 
Design Architect: 


e Component: An object that contains and defines one or more 
models, such as schematics, VHDL descriptions, and symbols. A 
component also includes one or more interfaces, which are 
mechanisms that define which models are used at any one time. 
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e Design viewpoint: A configuration (set of rules) used by 
downstream applications to evaluate the design source object. A 
design can have one or more viewpoints for each application that 
reads the design. Design viewpoints are described in Lesson 3: 
"Creating Design Viewpoints" in this workbook. 


e Net: A signal path, node, or wire that connects two or more pins. It 
is analogous to a wire or trace in a physical circuit. 


e Instance: A unique version of a symbol model in the design 
database. A schematic might have several instances of one 
particular model, or one instance each of many models. 


e Model: A representation of an aspect of a particular electronic 
circuit that tells a simulator how that circuit should behave. The 
two types of models and examples of each are: 


o Functional models—schematics, QuickParts, and VHDL 
models; 


o Non-functional models—symbol models, technology files, and 
library data technology files. 


Location Map 


The applications you will use require access to shared network 
resources such as component libraries. Mentor Graphics applications 
use a location map to locate the resources your workstation shares with 
others on the network. A location map is an ASCII file that maps 
environment variables to hard pathnames that identify where the data 
is stored. You cannot use a soft pathname in a location map to specify 
the pathname of a variable. 


Examples of variables whose pathnames are specified in location maps 


include $MGC_HOME, $MGC_GENLIB and $MGC_PCBPARTS. 
An example of a location map is shown in Figure 1-2. 
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$MGC_LOCATION_MAP._ 1 


$MGC_HOME 
/usr2/pad/v8.4_1.rls 


$MGC_GENLIB 
/net/wvfs/usr2/rls/hpu_v8.4/libs/gen_lib 





$MGC_PCBPARTS 
/net/wvfs/usr2/rls/hpu_v8.4/libs/pcb_parts 





Design H 
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Figure 1-2. Location Map Example 


Location maps are usually set up and maintained by a system 
administrator at each site. Contact your system administrator to learn 
how to access your location map and how to define the 
$MGC_LOCATION_MAP environment variable. 


For information about location maps, refer to "Design Management 
with Location Maps" in the Design Manager User’s Manual. 


lerarchy 


A hardware design might require thousands of pieces of logic to 
accurately describe its overall function. One way to organize all of this 
information is through design hierarchy. A hierarchy consists of 
building one level of functional descriptions onto another. Each 
functional description progresses down the hierarchy, from a 
generalized description to a more detailed description. 


To create a hierarchical design, you first create a schematic that has 
nothing but functional blocks connected with wires and buses, such as 
the example shown in Figure 1-3. 
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FREQ_DET 


ACCESS CHK 
OSC 


RF_IN RED LED 
ANALOG _OUT ACCESS(15:0) 
GA LED 


ANALOG CLR 


Lu 
” 
_ 
=) 
ao 


CLR 


ANALOG_OUT 
ADD_DET 





Figure 1-3. Functional Block Example 


After you create the functional blocks, you can add the lower level 
descriptions to define each block. The description can have many 
forms, such as a schematic, VHDL, or PLA model. In Figure 1-4, 
Sheet1 describes the function of Component A. 


True functional blocks are self-contained and work independently of 


each other. You can create them and test them separately. If changes 
are needed, you need only change the affected block of the design. 
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Component A 





Sheet1 


Figure 1-4. Design Hierarchy 


Design Architect 


Design Architect is the Mentor Graphics schematic capture tool. You 
invoke Design Architect from the Design Manager's Tool window by 
placing the cursor on the Design Architect icon and double-clicking 
the Select mouse button. 


Design Architect includes a Schematic Editor, a Symbol Editor, a 

: VHDL Editor, and an optional Logical Cable Editor. You use these 
design_arch editors to create and edit logical designs for PCB layout, IC layout, and 
analog and digital simulation. 





You invoke Design Architect editors by choosing a popup menu item, 
clicking on the appropriate palette icon, or pressing the desired 
function key. The Session popup menu and palette menu are 
illustrated in Figure 1-5. 
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Session 
Open Sheet... 
Open Design Sheet... 
Open Symbol... 
Open VHDL... : 
Open Source Catie 





Find Component... 


MGC ry | 





HIER 
ARCHY COMP 
WINDOW] [WINDOW 


x 





Figure 1-5. Session Popup Menu and Palette Menu 


When you invoke an editor, a new window is displayed within the 
Design Architect Session window; the menu bar, palette menu, and 
soft keys are replaced by the menus and soft keys for that editor. 
Figure 1-6 shows the Design Architect window with two schematic 
windows open. Different areas of the window are also identified in the 
illustration. 


The Symbol Editor is described on page 1-9, and the Schematic Editor 
is discussed on page 1-32. 


For information about creating VHDL models, refer to the 
System-1076 Design and Model Development Manual. 


The Logical Cable Editor is a schematic editor with additional features 
for adding cables and connectors. After you create a Logical Cable 
schematic, you either import the design into the Physical Cable 
application, or use it to create a wire list containing all the connectivity 
information of the schematic. For information about the Logical Cable 
Editor, refer to the Logical Cable User’s Manual and the Logical 
Cable Reference Manual. 
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Client area Soft keys Message area 


Figure 1-6. Design Architect Window 
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Symbol Editor 


You use the Symbol Editor to create and edit component symbols to 
place on your schematic sheets. A component symbol can represent 
anything, from a discrete component that you might buy off the shelf, 
to a complete system design. The functionality of the circuit 
represented by a symbol does not need to be defined when you create 
the symbol. 


Symbols for many components are available in Mentor Graphics 
component libraries. Mentor Graphics component libraries are 
discussed on page 2-3 of this workbook. 


ES To invoke the Symbol Editor from the Design Architect Session 
Son window, click on the Palette > Open Symbol icon. This displays the 


Open Symbol dialog box, shown in Figure 1-7. 


Open Symbol 


Component Name | Navigator... 


Pathname for Symbol Specific Startup Script: 


File Path : | 


Options? NO YES | 
Reset Cancel | 





Figure 1-7. Open Symbol Dialog Box 
Enter the component pathname for the symbol, or click the 


Navigator button to display the Dialog Navigator shown in 
Figure 1-8. 
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i (€] delay 


Filter... 


.../training/board_new/mod2/gen_lib/ 


| (€] ground Explore Contents 
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Explore Parent 
Explore References 


Explore Back to Parent 


Go To 


Reset | Cancel | 
Figure 1-8. Dialog Navigator 


Most dialog boxes requiring a pathname have a Dialog Navigator to 
help you find design objects. The buttons on the right side of the 
Navigator allow you to navigate through the file system, or to 
navigate references, as follows: 


e Explore Contents—displays design objects contained in the 
selected directory. 


e Explore Parent—displays the parent directory of the selected 
design object. 


e Explore References—replaces the currently displayed list with 
the references of the selected design object. 


e Explore Back to Parent—navigates back to the design object 
that references the currently displayed objects. This button is 
only activated when you explore the reference of an object. 


e Go To—displays a dialog box in which you enter the pathname 
of the directory to which you want to navigate. 
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Choose the desired component in the Dialog Navigator list by clicking 
the Select mouse button on the symbol name, and clicking the OK 
button on the Navigator. The pathname is automatically placed in the 
text entry box. 


When you click the OK button on the Open Symbol dialog box, 
Design Architect opens a Symbol Editor window in which the symbol 
you specified is displayed. If the symbol does not exist, an empty 
sheet is displayed for you to create a symbol. The various menus 
contain all the functions you need to create a new symbol or modify an 
existing symbol. The Symbol Editor palette menus are shown in 
Figure 1-9. 





Figure 1-9. Symbol Editor Palette Menus 
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Popup menus in the Symbol Editor are selection sensitive by default, 
which means the selected objects determine which popup menu is 
displayed. Each popup menu includes the menu items you are most 
likely to need for the selected objects. For example, if you select 
symbol pins, the Symbol Body & Pins menu includes functions for 
adding properties, and moving, copying, and aligning the selected 
objects. 

If nothing is selected, the Add menu contains all the functions you 
need to create a symbol. The first item in each menu, Other Menus, 
lets you move to any other popup menu. There is also a selection free 
popup menu which can be displayed regardless of what objects are 
selected. Figure 1-10 shows the Symbol Editor selection-sensitive 
popup menus. 
ADD 

Other Menus “ 

Select Area: - ——Property / Text__ 

Select ~ Other Meris ~ Symbol Body & Pins 

Undo ~ Unselect ~ Other Mers - 

Pin(s)... Select - Unselect r 

Rectangle: Copy [c-MMB] Move [a-MMB] 

Circle: Delete - Copy [c-MMB] 

Arc: Sequence Text... Undo - 

Two Point Line: Change Values: Draw 

Dot: Align “ Properties ~ 

Text: Change Height “ Rotate / Flip ~ 

Properties (Logical) I Change Attributes I Align - 

Figure 1-10. Symbol Editor Selection Sensitive Popup Menus 
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Creating a Symbol 


A symbol is a representation of a functional model, such as a simple 
logic function, a complex IC, or even a complete design. A component 
symbol has four basic parts: 


e Symbol body (shape). The graphical image of the symbol. 


e Pins. Connection points when an instance of the symbol is placed 
on a schematic sheet. 


e Origin Point. The reference point used to place the symbol on a 
sheet. 


e Properties. Provide information about the function of the symbol. 
Properties are discussed in Lesson 2: “Properties” on page 2-12. 


The Symbol Editor window contains two grids, shown in Figure 1-11, 
to help you locate and position objects and text. The course grid with 
the heavier marks is the Pin Grid, which constrains electrical objects. 
Symbol pins must fall in this grid. The finer grid is the Snap Grid, 
which controls placement of non-electrical objects. Symbol body 
graphics can be snapped to this grid. 


Snap Grid Pin Grid 





Figure 1-11. Symbol Grid 
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Symbol Body 


You can draw a rectangular body, or any shape consisting of line 
segments, arcs, and circles. Table 1-1 shows the number of location 
points and the mouse actions required. 
Table 1-1. Symbol Graphics 
Graphics Prompts Action 


Polyline initial, end segments | Click at initial point; click at end of each 
(2 minimum) segment. Double-click to terminate. 


Rectangle diagonal corners (2) | Press at one corner, drag, release to define 
opposite corner of rectangle. 





initial, end, arc (3) | Click at each end, then at arc point. 





polygon points Click at each point of polygon, double-click to 
(3 minimum) end; segment from last to first point is 
automatically drawn. 


Circle center, radius (2) Press button at center, drag, release at radius 
point. 





Two Point initial, end (2) Press button at one end, drag to other end, 
Line release. 


point (1) Click at dot location. 


text, location point | Enter text in prompt bar, drag image of text, 
(1) and click at desired text location. 











To draw a symbol body, click on the appropriate palette icon, such as 


Ty Add Rectangle, or choose one of the items from the Add popup menu, 
aS and follow the actions described in Table 1-1. 
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Symbol Pins 


You can create pins either before or after you create the symbol body. 


&- To add pins, click on the Symbol_Draw Palette > Add Pin icon. This 
ADD PIN displays the Add Pin(s) dialog box shown in Figure 1-12. 


Add Pin(s): 
Name Height: 75% | 50% | [0.75 on 1.0 Pin Grid 
Name Placement: Manual ik Name O—Name | 


Pin Name(s) : 





Figure 1-12. Add Pin(s) Dialog Box 
In the Add Pin(s) dialog box: 


e Name Height indicates the height of the pin name with respect to 
the pin grid. 


e Name Placement has three types of pin name placement: 
o Manual. You position the pin name and text location manually. 


o Name (with diamond). The graphical pin indicator is created 
and the pin name is positioned next to them. 
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o Name (with diamond and whisker). The graphical pin 
indicator and whisker are created and the pin name is positioned 
next to it. Whiskers are short lines that project from the border 
of the symbol body to indicate where input and output pins are 
connected. 


e Pin Type is a property associated with each pin, and can be either 
IN, OUT, [XO, or omitted. 


e Pin Placement designates if the pin is placed to the left, top, 
bottom, or to the right of the symbol body. 


e Pin Name (Pin property) is the logical pin name, such as in_/, D, 
or CLK. 


After you complete and OK the dialog box, a prompt bar appears with 
the information for the first pin, and prompts you for the location to 
place the pin. When you click the Select mouse button at the desired 
pin location, the pin, whisker (if specified), and text are placed. The 
prompt bar repeats for each pin name you specified in the dialog box. 


After creating the symbol body and adding pins, you add connectivity 
information and design characteristics in the form of properties, which 
are discussed in Lesson 2: “Properties” on page 2-12. 


Checking and Saving the Symbol 
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A symbol must pass certain checks before you can use it on a 
schematic sheet. The following check categories are required by 
Mentor Graphics applications: 


e Symbol pin. Verifies that at least one pin is present on the symbol, 
all symbol pins have unique names, and symbol property values 
have valid expression syntax. 


e Symbol body. Verifies the existence of symbol graphics, checks 


expression syntax in property values, and looks for duplicate 
property names on the symbol body objects. 
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Check Pin 


e Special symbol. Verifies proper construction of a symbol that 
represents a special instance, such as a bus ripper or on/offpage 
connectors. 


To check using the default check settings, choose the Check > 
With Defaults pulldown menu item. Checking results are displayed in 
a Check Report window, shown in Figure 1-13. 


Check Symbol "my_dff/schematic/sheet1" 

Check Body QO errors 0O warnings (MGC-required) 
Warning: 
Warning: 
Warning: 
Warning: 
Warning: 
Warning: 





The llowing pins on the symbol are not on the interfa 
The llowing pins on the symbol are not on the interfa 
The llowing pins on the symbol are not on the interfa 
The llowing pins on the symbol are not on the interfa 
The llowing pins on the symbol are not on the interfa 
The llowing pins on the symbol are not on the interfa 











QO errors OQ warnings (MGC-required) 








Check Special QO errors 0O warnings (MGC-required) 


"my_dff/my_dff" passed check: 0 errors 6 warnings 


I ————————————————— | 


Figure 1-13. Check Report Window 


Always check your symbol before you save it. If your symbol is not 
successfully checked, it can still be saved to disk, but it cannot be 
instantiated. To save your symbol, choose the File > Save Symbol 
menu item. 


For complete instructions on creating and modifying symbols, refer to 
Getting Started with Design Architect, V8 Design Architect Training 
Workbook, and in "Procedures" in the Design Architect User’s Manual. 
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The Schematic Editor 


You use the Schematic Editor to create and modify schematic 
diagrams. You can place component symbols on a schematic sheet, 
add the wiring, and assign properties to supply design information. 
Properties are discussed beginning on page 2-12 of this workbook. 


To open a Schematic Editor window from the Design Architect 


He Ly 

he Session window, click the Select mouse button on the Palette > 

ae Open Sheet icon. The Open Sheet dialog box prompts you for a 
component name. This dialog box also has the Navigator to help you 


choose the component name. If the component you specify does not 
exist, a new component is created with the name you supply. 


Open Sheet 


Component Name |/user/jeantitraining/ board84nwp/mod2/sig_az Navigator... 
Sheet : [sheet Options... 


Startup File Path: | 


Open as : 


~ i VY 
Editable Read Only Show Hierarchy 





Figure 1-14. Open Sheet Dialog Box 


A component is any design created by Design Architect. A component 
can be a design of a single part, or it can be a design of a complex, 
multi-sheet hierarchical system. 


The Schematic Editor has three palette menus, shown in Figure 1-15. 

Add_Route is the default palette menu, and includes functionality for 
adding symbols and wires to a schematic sheet. The Text palette lets 
you add or modify text and text attributes on a schematic. 
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The Draw palette includes the functions you need for drawing a 
symbol in place on a schematic sheet, and for drawing comment 
objects, such as title blocks and sheet borders. 


schematic_draw 





Figure 1-15. Schematic Editor Palette Menus 


Popup menus in the Schematic Editor are also selection-sensitive; the 
selected objects determine which popup menu is displayed. The first 
item in each menu, Other Menus, lets you move to any other menu. A 
selection-free popup menu can be displayed regardless of what objects 
are selected. The Schematic Editor selection-sensitive popup menus 
are shown in Figure 1-16. 


You learn about creating a schematic in Lesson 2: “Editing a 
Schematic for PCB” on page 2-1. 
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____ ADD _—©—__ Mixed Selection» _Property/Text _ 
Other Menus Offer Mers ” Offer Merits 
Select Area Unselect - Vaseiec? we 
Select “ Select ~ Select - 
Undo Move [a-MMB] Move la-MMEHEP P 
wre: Copy [c-MMB] Capy ic-MMBP & 
Bus: Delete “ Oeleie we 
iene | oe Undo mr Undo rm 
Frame: Change Net - Sequence Text... 
Draw ~ Connections “ Change Values... 
Connections | Route “ PBB} we 
Rotate / Flip “ Change Held ue 
NET Change Attributes 
Other Memis Instance 
Unselect r Other Menus Draw 
Select ~ Unselect Other Mets - 
Move [a-MMB] Select by unselert ae 
Copy [c-MMB] Move fa-MMB] Select ~ 
Delete ~ Copy [c-MMB] Mave fa-MMB}P  & 
Undo “ Delete ~ Cony ie-MMEP  & 
‘Name Nets: Undo rb Delete é 
Properties ~ Properties ~ Undo ~ 
Add Wire: Update - Properties r 
Add Bus: Replace - Scale: 
Change Net + Rotate / Flip - Add - 
Connections ~ Align ~ Change “ 
Route Pm Open Down... Convert to Symbol... 


Figure 1-16. Schematic Editor Selection Sensitive Popup Menus 


Module 2, 1-20 Board Station for New Users Training Series, V8.5 2 


Lesson 1: Introduction to Design Architect with PCB Personality Module Module 2 





Opening Down into a Component 


When you specify a component name in the Open Sheet dialog box, by 
default you are opening sheet1 of the top level of the design. You can 
open any sheet of any level of hierarchy by using the navigator to find 
the particular sheet you want, or by specifying a sheet name. 


If you have already opened a sheet, you can open down into a selected 


component on that sheet. Figure 1-17 shows the simple representation 
of design hierarchy that was discussed earlier in this lesson. 


Component A 





Sheet1 


Figure 1-17. Opening Down into a Component 


If you are viewing the top level sheet in Figure 1-17 and you want to 
open the sheet that represents Component A, you would perform the 
following steps: 


1. Press the Unselect All function key to be sure nothing is selected. 
2. Click the Select mouse button on Component A. 


3. Choose the File > Open Down > Choose Model pulldown menu 
item, as shown in Figure 1-18. 
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File | Edit Setup Miscellaneous Libi 


BES SuaSctcitsicsctn eee eee eee ate caer celia ces 





re eee ee eee ee | 
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Seeks ree oe 
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Print Sheet: 
Set Edit Mode Off 


select Window 
PCB r- 
Figure 1-18. File > Open Down Menu 


A list of available models is displayed in the Open Down dialog 
box, shown in Figure 1-19. 


Open Down 
Component: /userfeanf/training/hoardé4nwp/mod2/sig_az/DATA_IO 


Available : 
| Symbol os DATALIO 


sheeti 








: schematic 


Existing New Sheet New VHDL 


Open as : 
~ ee i 
Editable Read Only Show Hierarchy 


Specific Startup: | No Yes | 


Figure 1-19. Open Down Dialog Box 
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4. Click the Select mouse button on schematic to open Sheet! of 
Component A in a new Schematic window. 


The model you choose determines which type of Edit window is 
opened. If you choose symbol, the Symbol Editor is opened. If you 
choose a VHDL model, the VHDL Editor is opened. 


To return to the upper-level sheet, pop the window displaying the 
upper-level sheet to the top, or close the lower-level sheet. 


PCB Personality Module 


The PCB/DA Personality Module is an optional software package 
provided with Board Station. The module adds functionality to 
Design Architect to facilitate adding PCB properties and specifying 
design rules. 


If the PCB/DA Personality Module is loaded on your software tree, it 
will announce itself when you invoke Design Architect. The first line 
displayed in the shell after invocation (whether invoked from Design 
Manager, or from a shell) will include the following: 


// pecb_da (PCB/DA Personality Module) 


The invocation line will also show you the PCB Personality Module 
version number and the date it was built, and the Design Architect 
version number and the date it was built. 


A personality module is customized userware that is loaded on top of 
Design Architect. The userware in the PCB/DA Personality Module 
includes menu items to give the electrical engineer some control over 
layout issues, such as grouping components on the board and 
specifying package types. Rules and requirements specified by the 
electrical engineer are automatically fed into downstream processes, 
such as PACKAGE and LAYOUT, as needed. 
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Setup > PCB 


You can use the Setup > PCB submenu items, shown in Figure 1-20, 
to define the physical layer configuration and net design rules. 

















Select Filter... [c-F] 
Set Grid Snap Off 
Hide Grid 

Set Basepoint: 

Set Autoroute On 
Set Autoripper Off 
Property Text... 


Check 

Property Owner/Type 
Net/Comment/Page 
Grid/Report/Color 
Annotations/Evaluations 
Other Options 

PCB 

PCB Hispeed 


WEN NEW ONE WOW: 


Tech File Units... 
Physical Layers... 

Net Rules... 
Net Rules for Layer... 

Probes... 


Test Sets... 
Testpoint Symbol Pin Priorities... 


> 








Figure 1-20. Setup > PCB Submenu 


If you have the optional Testpoint application, you can also use the last 
three submenu items to set up test probes, test sets, and testpoint 
symbol pin priorities. 


Module 2, 1-24 Board Station for New Users Training Series, V8.5 2 


Lesson 1: Introduction to Design Architect with PCB Personality Module Module 2 





The Setup > PCB Hispeed submenu items let you define electrical 
class rules, board materials, layer materials, and conversion of timing 
delays into physical length constraints. 


When you set up design rules, you need to set units of measurement for 
the board first. To do this, choose the Setup > PCB > Tech File Units 
menu item. The dialog box shown in Figure 1-21 lets you specify 
units for the board. If you choose one of the other PCB submenu items 
before setting the units, the system will remind you to set the units 
first, and display this dialog box. 


Setup PCB Technology File Units 


oe Tenth Mils 
a Microns 


CAUTION: The specified units must be the same 
as those for the board geometry for this design. 


OK | Reset | Cancel Help | 





Figure 1-21. Setup PCB Technology File Units Dialog Box 


After you specify the units of measurement, you can set up design 
rules for specified nets or all nets, and for nets on specified layers or all 
layers. You set up these rules by choosing the Setup > PCB > 

Net Rules and Setup > PCB > Net Rules for Layer, respectively. 
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You specify design rules by adding property name/value pairs to 
design objects. The PCB Personality Module defines PCB Properties 
submenus which you can access from most popup menus and from the 
Edit > Edit Commands pulldown menu. Figure 1-22 shows the 
PCB Component Properties submenu, and Figure 1-23 shows the 
PCB Pin Properties submenu. 


Properties are discussed in “Properties” on page 2-12 of this module. 
Design rules are discussed in detail in Board Station for New Users 
Training Series, Module 7: Routing Traces on a Circuit Board. 


Copy [c-MMB] 
Delete ~ 
Undo rt 
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Haute - Change ™ Geom... 
______PCB Properties _—-Value... 
Component Properties... [| Dec cap... 
Pin Properties... ™  Placement_region... 
Net Properties... ™ Power_nets... 


Hybrid Properties... Power pins... 


Swapping... 
Pow_(min/typ/max)... 


Testpoint Properties 


Figure 1-22. PCB Component Properties Submenu 
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Figure 1-23. PCB Pin Properties Submenu 


File > PCB 


If you specify design rules (either new or modified) in Design 
Architect, you need to save them using the File > PCB > 
Save Technology menu item, shown in Figure 1-24. 


The Save Technology menu item saves design rules in a special pcb 
container in your design. If a pcb container does not exist in your 
design, the system creates one automatically. Be sure to save a new or 
modified technology design object before exiting Design Architect, or 
those design rules will not be available to the PCB tools. 
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Figure 1-24. File > PCB Submenu 


To read existing design rules into Design Architect, choose the File > 
PCB > Read Technology menu item, and when the dialog box is 
displayed, specify the name of the desired technology file in the text 
entry field. 


Selection Concepts 
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You select objects so that you can act upon them with menu items such 
as Move, Copy, or Delete. You can select a single object by clicking 
the Select mouse button on that object. This is called point selection. 
If you click the Select mouse button on a selected object, it becomes 
unselected. 


You can select several objects by defining a selection rectangle around 
them. Do this by pressing the Select mouse button at one corner of the 
rectangle, moving the cursor to the diagonally opposite corner and 
releasing the mouse button. This is called area selection. 
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Selection Sets 


As you Select objects or create objects, they are added to a selection 
set. A selection set remains open until you perform an edit or report 
operation on the objects. The edit or report operation closes the 
selection set, meaning no more objects are added to the set, although 
the objects remain selected. The next Select command opens a new 
selection set and unselects all of the previously selected items. 





The Select Count in the status line shows whether the selection set is 
open or closed. If the number of selected items is followed by a plus 


MGC File 


Sel: 3+ (+) character, as shown at the left, the selection set is open; otherwise, 
it is closed (Sel: 3). 


Each open sheet or symbol has its own selection set. If multiple 
windows are open on the same sheet, selected objects are highlighted 
in each of those window. 


Selection Menus 


You can use the Select menu items to choose the types of objects you 
want to select. For example, you can select all instances on a 
schematic sheet by choosing Select > All > Instances from a popup 
menu. You can select all pins in an area by choosing Select > Area > 
Pins and defining the selection area with the mouse. 


All of the popup menus include selection items. If you choose any of 
the Select submenu items other than Filtered or Anything, the 
selection overrides the select filter (discussed in the next subsection) 
for that one time only. 


When you choose any of the Select > Area menu items, a prompt bar 
displays, prompting you for a selection rectangle. You can click on the 
Options button on the prompt bar to display a dialog box in which you 
can choose more than one type of selection. Figure 1-25 shows the 
Select > Area submenu. Figure 1-27 shows the Select Area Switch 
Options dialog box. 
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Figure 1-25. Select > Area Submenu and Prompt Bar 
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Figure 1-26. Select Area Switch Options Dialog Box 
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Select Filter 


SET SELECT 
FILTER 





The select filter controls which objects are selectable in point and area 
selection. It is not used when you select objects with function keys or 
menu items. You specify which objects you want to be selectable by 
clicking the Select mouse button on the Palette > Set Select Filter 
button and completing the dialog box. 


Figure 1-27 shows the Schematic Editor Set Select Filter dialog box 
with the default settings. The three buttons at the top of the dialog box 
correspond to the palette menus in the Schematic Editor. You can click 
on those buttons to get the default settings for the palette menus. The 
Reset to MGC Defaults button and the Add/Route button both reset 
the dialog box as shown in the figure. The select filter settings remain 
in effect for the current Design Architect session, or until you change 
the settings in the Setup Select Filter dialog box. 


Setup Select Filter 


Add/Route/ Text) = Draw 


Selection Filter will allow selection of: 


_; Comments] | Properties 


__| Frames | Segments 


im Instances | {| Symbol Pins 
_. Nets _., Comment Text 


ig Pins i Vertices 


Reset to MGC Defaults set All Clear All 


Figure 1-27. Set Select Filter Dialog Box 
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Using Strokes to View a Sheet 
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A stroke is a predefined mouse movement, occurring while you hold 
down the Stroke mouse button (default is center button), that executes 
one or more functions. Each stroke maps to a pattern on the nine-part 
stroke grid shown in Figure 1-28. 





Figure 1-28. Stroke Grid 


Most Mentor Graphics applications have predefined mouse strokes. 
To see the predefined strokes in any Mentor Graphics application, you 
can either execute the Help stroke, shown in Figure 1-29, or choose the 
Help > On Strokes pulldown menu item. This displays a message 
box with diagrams of the strokes available in the type of edit window 
you are using. 


A. Start here. -——— 


B. Hold down Stroke mouse 


button and drag mouse. 


C. Release mouse button. ———a> 





Figure 1-29. Help Stroke 


Board Station for New Users Training Series, V8.5 2 


Lesson 1: Introduction to Design Architect with PCB Personality Module Module 2 





To execute a stroke, hold the Stroke mouse button down as you move 
the mouse in the pattern that matches the stroke name. For example, 
the View Area stroke pattern is 1-5-9, and displays the rectangular area 
defined by the diagonally opposite beginning and ending points of the 
stroke. The View All and the View Area strokes are shown in 

Figure 1-30. 


A. Hold down Stroke 
mouse button here. 


B. Drag mouse 


C. Release Stroke 
mouse button here. 





View All (9-5-1) View area (1-5-9) 


Figure 1-30. View All and View Area Strokes 
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Lab Exercise 


Module 2, 1-34 


In this lab exercise, you open a schematic sheet and practice viewing 
areas of the sheet. You also open down into a component. Upon 
completion of this lab exercise you should be able to: 


Enter the Schematic Editor. 

Select various objects. 

Look at the selection sensitive popup menus. 
Use strokes to view portions of a sheet. 
Open down into a component. 


Create a symbol. 


Turn to Module 2—Lab 1: "Introduction to Design Architect with 
PCB Personality Module”. 


Board Station for New Users Training Series, V8.5 2 


Lab 1: Introduction to Design Architect with PCB Personality Module Module 2 





Lab 1 
Introduction to Design Architect with PCB 
Personality Module 


Introduction 


There are usually several methods for completing any given task using 
Mentor Graphics applications. The instructions in this lab generally 
show only one method, so you can concentrate on the task rather than 
trying to learn all the ways to accomplish that task. As you become 
more comfortable with Mentor Graphics applications, you should try 
other methods to find which one is the most efficient for you. 


These lab instructions use mostly menus. If the instructions show the 
menu for a task, use the menu, even if you see a function key or palette 
icon that is labeled to do the same function. Sometimes menus, 
function keys, and palette icons labeled to do the same thing behave 
slightly differently. If you use a different method for a task, following 
steps may not work as the lab requires. 

In this lab exercise, you open a few sheets in Design Architect, look at 
different areas on a sheet using strokes and function keys, and look at 
the hierarchy of the design. Upon completion of this lab exercise, you 
should be able to: 

e Invoke the Schematic Editor. 

e View areas of a sheet using strokes and function keys. 

e Select design objects. 


e Open down into a component. 


e Create a symbol. 
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Procedure 


Preparation for Lab 





design_arch 


Tr 


In this part of the lab exercise you invoke Design Architect. 


1. If you or your instructor have not already done so, complete the 
Installation Procedure in the About This Training section of this 
manual. 


2. Invoke Design Manager from a shell, if it is not already displayed. 
Sys V> $MGC_HOME/bin/dmgr 


3. Invoke Design Architect by double-clicking the Select mouse 
button on the Design Architect icon in the Tools window. 


Design Architect opens in a new window. 


4. Click the Maximize button in the upper right-hand corner of the 
Design Architect Session window. 


If you are using a Sun workstation, enlarge the window by either 
dragging a corner of the window to the desired size, or by choosing 
the Window > Full Size menu item. 


Activating Windows 
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Because you can have multiple edit windows open at once in Design 
Architect (and each window can be for a different editor), it is 
important to be aware which window is active when you perform an 
action. Any action you perform, such as saving data, is performed in 
the active window. Any setups or saves you perform also apply only to 
the active window. 


You can activate a window using any mouse button. However, if you 
click the Select mouse button (left button by default) in a window, you 
might accidentally select something while activating the window. If 
you click the Menu mouse button (right button by default) , you 
momentarily see the popup menu while activating the window. 
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Clicking the Stroke/Drag mouse button (center button by default) 
performs no action (if you do not move the mouse), but it activates the 
window. 


1. Click on each area of the Design Architect Session window. 


Figure 1-31 shows the areas of the Design Architect Session 
window, and two Schematic windows within the Session. 


Window Minimize 
menus Menu bar Active window Maximize 


Status line Window banners Palette menu 


Lt Architect 











Client area Soft keys Message area 


Figure 1-31. Design Architect Session Window Areas 
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2. Activate each of the windows. 


Use each of the mouse buttons to see what happens in each area. 
For example, click on the window banner, the soft key area, the 
message area, and the client area. Notice which of these areas 
activate the Session by watching the color of the window banner 
and which palette menu is displayed. 


As you go through the lab exercise, refer to Figure 1-31 if you 
forget where window items are located. 


Opening a Schematic Sheet 


OPEN 
SHEET 
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1. When Design Architect is ready, click the Select mouse button on 


the Palette > OPEN SHEET icon. 


The Open Sheet dialog box is displayed, prompting you for a 
component name. The component name to Design Architect is the 
same as the design name to Board Station applications. Design 
Architect will recognize the component object as having schematic 
information, and will ignore any other design objects that are also 
in that directory. You do not need to type a pathname; you will use 
the Navigator to find it. 


. In the Open Sheet dialog box, click the Select mouse button on the 


Navigator button. When the Navigator is displayed, use the Goto 
button to navigate to the name of the lab exercise design, sig_az. 


The pathname to the component is: 


your_path/training/board_new/mod2/sig_az 


. In the Navigator, select the design object, sig_az by moving the 


cursor to the name and clicking the Select mouse button, then OK 
the Navigator. 


The pathname to the sig_az design object is automatically placed in 
the Component field of the Open Sheet dialog box. 
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4. OK the Open Sheet dialog box to open the schematic. 


Sheet1 of the schematic for the component sig_az appears in a 
Schematic Editor window within the Design Architect Session 
window, as shown in Figure 1-32. 


A component can have many schematic sheets. By default, sheet1 
is opened. If you want to open a different sheet, supply the sheet 
name in the Open Sheet dialog box. If you want to open several 
sheets of a component at once, repeat this process for each sheet 
you want to open, supplying a different sheet name each time. 


Design Architect 
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Figure 1-32. Sheet1 Displayed in a Schematic Window 


Tr 


Click the Maximize button on the Schematic window so it fills the 
client area inside Design Architect. 


If you are using a Sun workstation, enlarge the window by either 
dragging a corner of the window to the desired size, or by choosing 
the Window > Full Size menu item. 
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5. With the cursor inside the Schematic window, click the Stroke 
mouse button to activate the window (window banner highlights). 


Viewing 


The viewing (View All and View Area) strokes are the same in Design 
Architect as they are in Board Station tools. In this section you will 
practice using the View All and View Area strokes. The default, the 
Stroke key is the center mouse button. 


1. View all of the design using the View All stroke shown in 
Figure 1-33. 


~@—-_ C.. Release Stroke mouse 
button here. 


B. Drag mouse 


A. Hold down Stroke 
mouse button here. 





Figure 1-33. View All Stroke (9-5-1) 
2. Use the View Area and View All strokes to look at different areas 


of the schematic sheet. The beginning and end points of the View 
Area stroke define the viewing area, as shown in Figure 1-34. 


A. Hold down Stroke 
“ass mouse button here. 


I 
View area , B. Drag mouse 


I C. Release Stroke 


| mouse button here. 
| 





Figure 1-34. View Area Stroke (1-5-9) 
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Regarding viewing an area or viewing all of a design, you should 
notice that the icons in Design Architect windows are not identical 
to those you find in Board Station tools. In Design Architect (as 
well as in Board Station tools) you will probably find that the View 
All and View Area functions are most conveniently performed by 
using strokes or the View All and View Area function keys. 


Selecting Design Objects 


Now you will practice selecting design objects on the sheet, first, by 
clicking on them, next, by defining a selection area, and finally, by 
choosing a menu item. 


1. Move the cursor to one of the symbol instances on the open 
schematic and click the Select mouse button. 


The instance should be highlighted to show it is selected. The first 
item in the status line directly below the pulldown menu bar shows 
how many objects are selected. In Figure 1-35, Sel: J indicates 
one object is selected. + means the selection set is open; when you 
click on objects to select them, they are added to the selection set 
until an edit operation is performed. 





Figure 1-35. Select Count in Status Line 


2. Move the cursor to another symbol instance and click the Select 
mouse button. 


Two instances should be highlighted, and the status line should 
show Sel: 2+ to indicate two objects are selected and the selection 
set is still open. 


3. Unselect all objects by pressing the Unselect All function key. 
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4. Select different design objects such as pins and nets by clicking the 


Select mouse button on them. 


. Click the Select mouse button on a highlighted (selected) object. 


The object is no longer selected, and the select count shows the new 
number of selected objects. If you click on the same object again, it 
is reselected. 


As you select and unselect objects, look at the popup menus by 
pressing the Menu mouse button. The popup menus are selection 
sensitive which means the selected objects determine which popup 
menu is displayed. Table 1-2 shows which menu is displayed when 
particular objects are selected. 


Some functions, such as Move and Copy, are accessible through all 
the popup menus. The other items in each menu are those you most 
likely need for the design objects you have selected. 


Table 1-2. Selection Sensitive Popup Menus 


Popup Menu Selected Objects 
Nets and/or instance pins 


Property/Text Property and/or comment text 





Draw Comment graphics and/or symbol pins 


Mixed Selection Combination of types of objects 
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6. Unselect all objects by pressing the Unselect All function key. 


7. Move the cursor just outside of the upper left-hand corner of a 
symbol instance. Press and hold the Select mouse button as you 
move the cursor just outside of the lower right-hand corner of the 
instance, then release the mouse button. 


Board Station for New Users Training Series, V8.5_2 


Lab 1: Introduction to Design Architect with PCB Personality Module Module 2 





Figure 1-36 shows the upper left and lower right corners of a 
selection rectangle, and the resulting selection highlighted. The 
select count includes the symbol instance, pins, net segments, and 
vertices. 
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Figure 1-36. Selecting an Area 
Using the Select Filter 
The select filter determines which objects can be selected using the 
mouse. You can change the select filter when you want to select 


only certain objects. 


SET SELECT 1. Click the Select mouse button on the Palette > Set Select Filter 
FILTER button. 


The Set Select Filter dialog box, shown in Figure 1-37, is displayed 
for you to specify the type(s) of objects that you want to select. 
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Setup Select Filter 


Add/Route| Text) = Draw 


Selection Filter will allow selection of: 
_, Comments] | Properties 
_| Frames | Segments 


im Instances |__| Symbol Pins 


pa | Comment Text 


ig Pins _, Vertices 


Reset to MGC Defaults set All Clear All 


Figure 1-37. Set Select Filter Dialog Box 


. In the dialog box, click the buttons as needed to highlight only the 


Instances and Pins buttons, then OK the dialog box. 


. Unselect all objects by pressing the Unselect All function key. 


. Define a selection rectangle using the Select mouse button, as you 


did previously. 


This time, only instances and pins within the rectangle are selected. 


. Click on the Set Select Filter button to display the dialog box 


again. 
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6. 


EF 


Click on the Add/Route button and OK the dialog box. 


The select filter is now reset to the default for most schematic tasks. 
You could have clicked on the Reset to MGC Defaults to do the 
same thing. The Text button resets the filter to select properties 
and comment text; Draw resets the filter to select comment objects 
and symbol pins. The select filter does not control the objects 
selected through menu items, except the Select Area > Anything 
menu item. 


Unselect objects by pressing the Unselect All function key. 


Making the Selections 


1. 


Choose the [Add] Select Area > Pin menu item. 


The brackets around the menu name ([Add]) indicate the name of 
the popup menu. The name changes because these menus are 
selection sensitive. 


. When the Select Area prompt bar appears, use the mouse to define a 


selection area around a symbol instance. 


Only the pins on the symbol instance are selected. 


. Unselect all objects, then choose the [Add] Select > All > Pin. 


All pins on all symbol instances are selected. When you press the 
Menu mouse button, notice that the Net popup menu now appears. 


. Execute the View AI] stroke. 


. Choose the [Net] Select > All menu item. 


Everything on the schematic is selected. 


. Choose the [Mixed Selection] Unselect > Area > Net menu item. 


. When the Unselect Area prompt bar appears, press and hold the 


Select mouse button as you move the cursor to define a large 
rectangle approximately in the center of the schematic. 
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Figure 1-38 shows diagonally opposite corners of the rectangle, and 
the remaining selected objects. Notice that nets completely within, 
and partially within, the rectangle are unselected. 


Begin rectangle 
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Figure 1-38. Unselecting Nets in an Area 


8. Unselect all objects, then choose the [Add] Select > Exterior > 
Anything. 


9. When the prompt bar appears, use the mouse to define a rectangle 
from the upper left corner of the sheet border to the lower left 
corner of the title block. 


Notice that any object partially outside the rectangle was selected. 


10. Choose the [Mixed Selection] Unselect > All popup menu item. 
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11. Click the Minimize button of the Schematic window. 


This reduces the window to an icon without closing it. To iconify a 
window on a Sun workstation, click on the Window menu button. 


Opening Down into a Component 


You will restore the design sheet icon to a window, view an area of the 
schematic containing the CONTROL_PALS component, and open 
down into the component. 


1. Click the Menu mouse button on the design sheet icon in the 
Session window, then choose Restore from the popup menu that 
appears by the icon. 


2. View the area surrounding the CONTROL_PALS component on 
the left side of the schematic sheet using the View Area stroke. 
Refer to Figure 1-34 on page 1-40, if necessary. 





3. Click the Select mouse button on the CONTROL PALS 
component. If the select count is more than one object, press the 
Unselect All function key, then select the component again. 

4. Choose the File > Open Down > Choose Model menu item. 


This displays the Open Down dialog box, illustrated in Figure 1-39. 
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Open Down 
Component: /userfeanf/training/hoard64nwpimod2isig_azi/CONTROL_| 
Available : 


sheeti 








] schematic 


Existing New Sheet New VHDL 


Open as : 
~ VY ioe 
Editable Read Only Show Hierarchy 


Figure 1-39. Open Down Dialog Box 


5. Choose schematic from the list of available models, and OK the 
dialog box. 


Version O indicates the most current version of the sheet will be 
opened. Design Architect opens another Schematic window to 
display the sheet for the CONTROL_PALS component. 


You can view the hierarchy of a design using this method of 
selecting a component and opening down. Whenever you choose 
schematic in the dialog box, the schematic represented by the 
selected component is displayed in a Schematic window. If you 
choose symbol from the list of models, that symbol is opened for 
editing ina Symbol window. The component is primitive if there is 
no schematic listed in the dialog box. 


6. Choose the MGC > Setup > Session pulldown menu item. 
The Setup Session dialog box is displayed for you to choose the 


window areas to display, the mouse button double-click speed, and 
window arrangement within the client area of Design Architect. 
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ae 


Click the Select mouse button on the Quadrant Tiling button 
under Window Layout. 


The open Schematic windows are redrawn so each one occupies 
one quarter of the client area. 


Opening Multiple Views of a Sheet 


Instead of opening the sig_az sheet and opening down into the 
CONTROL_PALS component as you did earlier, you could have 
opened that schematic sheet directly using the Navigator in the Open 
Sheet dialog box. The pathname for this component is: 


your_path/training/board_new/mod2/sig_az/CONTROL_PALS 





1, 
OPEN 
SHEET 
3 
4 
5 
Restore 
Move 
Size 
Minimize 6 
Maximize 
Pop 


Close 


Activate the Session window by clicking the Stroke/Drag mouse 
button in the client area. 


. Click on the Palette > OPEN SHEET icon. 


. Choose the CONTROL_PALS component in the Navigator, and 


OK the Open Sheet dialog box. 


Another Schematic window is opened on the CONTROL_PALS 
component. 


. On the sig_az sheet, select an area surrounding the 


CONTROL_PALS component. 


Does this action select any objects in the other two windows? 


. Select various objects in one of the CONTROL_PALS component 


windows. 


Are any objects in the other windows selected by this action? 


. Close all schematic windows by choosing the Window > Close 


menu item in each window. Click NO on the dialog box that asks if 
changes to the sheet should be saved. Do not close the Design 
Architect session. 
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Creating a Symbol 


In this part of the lab exercise, you create a symbol. 


1. Open anew symbol sheet by clicking on the Palette > 
ea Open Symbol icon. 
OPEN 
So MBOL 


This displays the Open Symbol dialog box shown in Figure 1-40. 


Open Symbol 


Component Name fuserjeanttraining/board_new/mode/74lsa7a Navigator... 


Pathname for Symbol Specific Startup Script: 


File Path 2 | 


Options? NO YES | 
Reset Cancel | 





Figure 1-40. Open Symbol Dialog Box 


2. Enter the following pathname in the Component Name text entry 
box: 


your_path/training/board_new/mod2/741s373 
and click the OK button on the dialog box. 


A Symbol Editor window opens with the default grid. The light 
dots are the snap grid, and the heavy dots are the pin grid. 
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Refer to Figure 1-41 while drawing the symbol body. 
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Figure 1-41. Drawing the Symbol Body 
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. Click on the Symbol_Draw Palette > Add Rectangle icon. 


The Add Rectangle prompt bar appears, prompting you for a 
location. 


. With the cursor on one of the pin grid points in the Edit window, 


press the Select mouse button to define one corner of a rectangle. 
Hold the mouse button down as you move the cursor six pin grid 
points to the right, and 12 pin grid points down from the starting 
point, release the mouse button. 


. Click on the Symbol_Draw Palette > Add Circle icon. 


A prompt bar appears prompting you for the center point and the 
radius of the circle. 


. Position the cursor two pin grid points up from the bottom edge of 


the rectangle and one snap grid point to the left. Press the Select 
mouse button, move the cursor one snap grid point to the right 
(touching the rectangle), and release the mouse button. 


Next you draw the whisker for this pin. 


. Choose the [Symbol Body & Pins] Draw > Two Point Line 


popup menu item. 


. Place the cursor on the pin grid point to the left of the circle. Press 


the Select mouse button, move the cursor so it touches the circle, 
then release the mouse button. 
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Refer to Figure 1-42 for the steps in this subsection. 





Figure 1-42. Adding Symbol Pins 
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1. Click on the Symbol_Draw Palette > Add Pin icon. 


2. Complete the Add Pin dialog box as shown in Figure 1-43 and OK 
the dialog box. When the prompt bar appears, click the Select 
mouse button on the end of the whisker you just drew. 


A pin is placed on the end of the whisker. When the symbol is 
placed on a schematic and a wire is connected to the pin, the 
diamond will disappear, indicating that there is a connection. The 
OC is the Pin property text, and the OUT is the Pintype property 
text. Do not be concerned about the text placement; you will move 
it later. 


Add Pin(s): 
Name Height: 75% | 50% | (oS on 1.0 Pin Grid 
Name Placement: Manual > Name | O—Name | 


Pin Name(s) : 





Figure 1-43. Adding the OC Pin 


3. Click on the Symbol_Draw Palette > Add Pin icon again, and 
complete the Add Pin dialog box as shown in Figure 1-44. 
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Add Pin(s): 
Name Height: 75% | 50% | (05° on 1.0 Pin Grid 
Name Placement: Manual > Name (O—Name 


noe | 20) xal|mremmo4 -2| ].b6] 


Pin Name(s) : 





Figure 1-44. Adding the C and D1 Pins 


4. When you are prompted for pin locations, click the Select mouse 
button on the pin grid points for pins D1 and C, respectively, as 
shown in Figure 1-42 on page 1-53. 


You need to leave space for the whisker, and the pins must be on 
pin grid points. Now you add one pin on the right side of the 
symbol. 


5. Click on the Symbol_Draw Palette > Add Pin icon, and complete 
the Add Pin dialog box as shown in Figure 1-45. 
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Name Height : 


Pin Name(s) : 
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Add Pin(s) : 
75% 50% /0.5 on 1.0 Pin Gnd 
Name Placement: Manual > Name (—Name- 


PinType: IN |/OUT XO | omit || Pin Placement : cal 2 tk 


Figure 1-45. Adding the Q1 Pin 


. Press the Unselect All function key. 


. Choose the [Add] Select > Area > Property popup menu item, 


then click the Select mouse button on the OC text. 


. Click on the Symbol_Draw Palette > Move icon. Move the 


selected text so that it lines up with the C and D1 pin names as 
shown in Figure 1-42 on page 1-53. 


. Press the Unselect All function key. 


You could have used the same method to add all the symbol pins. 
Instead, you learn another method in the next subsection. 
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Copy Pins 


The method you use to add the rest of the pins is convenient when you 
have many similarly named pins on the same side of the symbol body. 
You set the select filter first, then select and copy the pins on each side 
of the symbol. 


1. Click on the Palette > Set Select Filter icon. When the dialog box 
appears click on the Reset to MGC Defaults button, as shown in 
Figure then OK the dialog box. 


Setup Select Filter 
Selection Filter will allow selection of: 


ami Comments | Fa Symbol Bodies 


im Pins 


gi Comment Text 


__. Properties 
Reset to MGC Defaults Set All Clear All 
Reset Cancel 





Figure 1-46. Set Select Filter Dialog Box 


2. Select the D1 pin and whisker by pressing the Select mouse button 
as you move the cursor to form a rectangle around the pin and the 
end of the whisker. 


Be sure you do not select the symbol body; there should be two 
objects selected. 


3. Choose the [Symbol Body & Pins] Copy > Multiple popup menu 
item. 
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4. Enter 7 in the prompt bar, as shown in Figure 1-47. OK the prompt 


bar and click the Select mouse button one pin grid point below the 
D1 pin. 





Figure 1-47. Copy Multiple Prompt Bar 


Seven copies of the pin, whisker, and property text are placed on 
the left side of the symbol. You will renumber the pins after 
creating the rest of the pins on the right side of the symbol. 


. Press the Unselect All function key, then select the Q1 pin and 


whisker. 


. Choose the [Symbol Body & Pins] Copy > Multiple popup menu 


item again, enter 7 in the Copy Multiple prompt bar, and OK the 
prompt bar. 


. Click the Select mouse button pin one pin grid below the Q1 pin. 


Seven copies of the Q1 pin, whisker, and property text are placed 
on the right side of the symbol body. Figure 1-48 shows how the 
symbol looks after copying the pins. 


Board Station for New Users Training Series, V8.5 2 


Lab 1: Introduction to Design Architect with PCB Personality Module Module 2 





Symbol#3 741s373 
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Figure 1-48. Symbol After Copying Pins 
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Sequence Text 


1. Click the Select mouse button on the Palette > Text button to 
change palette menus. 


2. Press the Unselect All function key. Choose the 
[Property/Text] Select > Area > Property popup menu item. 
SS TINE Hold the Select mouse button down as you form a selection 
rata rectangle around the column of D1 text. 


3. Click on the Text Palette > Sequence Text icon. Complete the 
Sequence Text dialog box as shown in Figure 1-49. 


You need to specify New Prefix: D so it is not dropped when the 
text is changed. 


Sequence Text 


New Prefix if Beginning Index Number mi 
New Suffix | Step By || 


Sequence Type 
~ 


Auto Manual 


Text will be sequenced top to bottom, left to right. 





Figure 1-49. Sequence Text Dialog Box 
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4. Press the Unselect All key. Use the same method to sequence the 
Q1 column of text: 


New Prefix: Q 
Beginning Index Number: 1 


Add Pin Numbers 


You need to add pin numbers to the symbol. Properties have not been 
discussed yet, so some of this section may not be very clear until after 
the next lesson. A pin number associates a logical symbol pin with a 
physical pin on a component. 


You are going to add the same Pin_no property to all pins, and then 
renumber them. This is easier and faster than adding the Pin_no 
property to each individual pin. If there were only a few pins, it would 
probably be faster to add the property to each pin. 


1. Press the Unselect All function key. 


2. Choose the [Add] Select > Area > Pin popup menu item, and 
select the pins on the left side of the symbol. 


3. Choose the [Symbol Body & Pins] Properties > Add > Add 
Single Property popup menu item. 


4. Complete the Add Property dialog box as shown in Figure 1-50. 
Click the Select mouse button on PIN_NO in the list box. When 
you select a property name from the list box, you do not need to 
enter a name in the text entry field. 
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Add Property 
Highlighted property name will Existing Property Name 


be used unless new property 


name is filled in below 


New Property Name | 





Graphic 
Property Value il ~ Sort 
\, Nongraphic 
Property Type 
oe 4 * Stability Switch 
@ String : 
“%@> Variable Visibility Switch 
noe Number : 
Fixed Visible 
Ex i a i 
\y Expression : 
\y Protected 4% Hidden 
moe Triplet 
or NonRemovable 


\y Default For This Property Name 


Figure 1-50. Add Property Dialog Box 

5. When you OK the dialog box and move the cursor in the edit 
window, the 1 attached to each selected pin moves with the cursor. 
Move the text next to the pins and click the Select mouse button. 


6. Press the Unselect All function key. 
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Use the same method to add the Pin_no property to the pins on the 
right side of the symbol. 


Figure 1-51 shows the symbol with Pin_no properties. Next, you 
will renumber the pins. 


J oPeveveegeononenenneeeeeeeeeeeeeeeeueESESEEESeEGONEGEREEEREDEDESURUELEEEULOSOLETOTOUOEOEEDEDEIDIDESELELOLOLOLOLSSSSESOSSEOFESED>E>EEEDEDEOUOLOUSSSLOSSUSOSSSOTORERESEDIDISISELESESELOSOSOSOTOSOOONOESHENOSELESESELELS 


Symbol#3 741s37 





Figure 1-51. Pin Numbers Added to the Symbol 


Press the Unselect All function key. 
Choose the [Add] Select > By Property > Name-Value-Type 


popup menu item, and complete the dialog box, as shown in 
Figure 1-52. 
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Select By Property 


Property Name | Pin_no ~ Value | /Any Type 
Property Name Value Any Type 


Selects objects owning any of the properties listed 


\y Union 
\ Intersection Selects only objects owning ALL of the properties listed 
A Text Selects property text 


preccecccccceeeecesecececesesees 


i OK | Reset | Cancel | 


Figure 1-52. Select By Property Dialog Box 





10. Click on the Text Palette > Sequence Text icon. Complete the 
Sequence Text dialog box as shown in Figure 1-53. Be sure to click 
on Manual for Sequence Type. 





Sequence Text 


New Prefix | | Beginning Index Number |i] 
New Suffix | Step By || 


Sequence Type 
~ 
Auto Manual 


TO STOP: Press any key other than LMB. 





Figure 1-53. Sequence Text Dialog Box for Pin_no Properties 
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11. Renumber the pins using Figure 1-54 as a guide. Click the Select 
mouse button on each successive number. The message window 
tells you what the next number is. There is no pin 10 on the 
symbol, so change the number for pin C from 1 to 10 to 11. When 
you have renumbered all the pins, click the right mouse button to 
stop. 





’ ra ’ . r ’ ra ’ ’ ra ’ ry ’ ’ r ’ 


Figure 1-54. Completed 741s373 Symbol 
Normally, you would add other properties to the symbol. After you 


learn more about properties, you might want to return to this symbol 
and add more. 
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Check and Save the Symbol 


A symbol must pass some basic checks before you can place it on a 


schematic sheet. 


Choose the Check > With Defaults pulldown menu item. 


Design Architect checks the symbol and displays the results in a Check 
Report window, shown in Figure 1-55. 


Check Symbol “741s373/741s373" 


Check Body 0 errors 
Check Interface -- 0 errors 
Check Pin QO errors 
Check Special ---- 0 errors 


"7413373/7418s373" passed check : 


O warnings (MGC-required) 
0 warnings 
O warnings (MGC-required) 


OQ warnings (MGC-required) 


0 Errors, O Warnings 





Figure 1-55. Symbol Editor Check Report Window 


1. Close the Check Report window by choosing the Window > Close 


menu item. 


2. Choose the File > Save Symbol > Default Registration pulldown 


menu. 


3. Close the Symbol Editor and Design Architect by choosing the 
Window > Close menu item in their respective windows. 


You have completed this lab exercise. 


Continue with Lesson 2: “Editing a Schematic for PCB” on page 2-1. 
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Lesson 2 
Editing a Schematic for PCB 


This lesson describes how to edit your schematic in Design Architect, 
and how to add design information needed by Board Station. 


i 


[| Package the Design 


Geoms Design Object | Packaging 
Create the Design Layout 


: Component Placement Routing 


















Capture the Schematic and Simulate 


Schematic Editor} List Input 


Develop Libraries 







i 







Manage Changes 


Perform Thermal Analysis 


Create Manufacturing Data 


Manufacture the Board 


Figure 2-1. Board Process Flow Chart 


Back-Annotation 
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Objectives 
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In the previous lesson you learned how to display your schematic in 
the Schematic Editor in Design Architect. You also learned how to 
view different areas of the sheet, and how to open the schematic sheet 
represented by a component. 


This lesson discusses techniques for creating logical circuit design 
information which is the input for the physical circuit board design. 
The task of adding symbols and nets to a schematic, typically called 
design capture, is performed in Design Architect. 


This lesson also explains the concept of Board Station properties. 
Properties are characteristics which are attached to objects on a 
schematic diagram to affect the behavior of the design. 


After completing this lesson, you should be able to do the following: 


Activate library symbols and place them on a schematic sheet. 
Add nets to a design and identify which nets are connected. 
Explain why optional and user-defined properties are used. 


Describe six basic properties and their functions in PCB design 
data. 


Explain the purpose of symbol property switches. 


Describe why and how to add the Placement_region property to 
component instances. 


Check a schematic sheet in Design Architect. 


Board Station for New Users Training Series, V8.5_2 


Lesson 2: Editing a Schematic for PCB Module 2 





Process for Preparing a Schematic for Board Station 


To create a schematic in Design Architect for use in Board Station 
tools, use the following process. Each step of the process is discussed 
in detail in later sections of this lesson. In the lab exercise, you will 
follow this process. 


1. Activate component symbols and place them on your schematic 
sheet. 


2. Add nets (wires) to connect the symbols. 


3. Add properties to convey design information to other applications, 
such as PACKAGE and LAYOUT. 


4. Check the design and correct any errors. 


5. Save the design. 


MGC Libraries 


Mentor Graphics component libraries contain software models of 
off-the-shelf devices. While in the Schematic Editor, you can place 
symbols from component libraries on your schematic sheet. Logic 
component libraries are named after the family of software models 
they contain. For example, /s_lib contains 74-series low-power 
Schottky component models, and mil_ls_lib contains the 
corresponding 54-series models. Component models in the libraries 
are named like the off-the-shelf devices they represent. For example, 
74ls00 and 54/s243 are valid component model names. 


Component libraries are a network resource which can be stored 
anywhere on the network. You access libraries by using soft prefixes 
defined for Mentor Graphics and custom libraries in a location map or 
environment variables. The two libraries mentioned above are 
accessed through the soft prefixes $MGC_LSLIB and 
$MGC_MILLSLIB, respectively. The complete pathnames associated 
with the soft prefixes are defined in a location map. User library 
locations may also be defined in a location map. 
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Contact your system administrator for more information about location 
maps and soft prefixes at your site. 


Location maps are discussed in the section “Location Map” on 
page 1-3 of this workbook. 


For additional information about location maps, refer to "Design 
Management with Location Maps" in the Design Manager User's 
Manual. 


Placing Symbols on the Schematic 


There are several methods you can use to place symbols on a 
schematic. Choosing a symbol from the Library Palette is the most 
common method and is described first. 


The second method described here uses the Navigator to locate the 
desired symbol. Use this method to place symbols that are not in 
released libraries, or when you don’t remember the pathname to a 
library and are not using a location map or environment variables to 
specify library locations. 


The last methods, described in "Active Symbol" on page 2-7, are 
helpful when you want to place multiple instances of the same symbol 
on a schematic sheet. 


Libraries Palette 
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Follow these steps to use the MGC Digital Libraries to place schematic 
symbols from a library on your schematic: 


1. Click on the Add_Route > Library palette icon. 
A list of Mentor Graphics libraries replaces the palette menu icons. 
Mentor Graphics-supplied libraries can be stored anywhere on your 


network, and you should have either a location map or 
environmental variables that define pathnames to the libraries. 
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The names of all the Mentor Graphics libraries are displayed in the 
palette, whether or not you or your system manager have specified 
pathnames for each of them. You can also place names of user 
libraries in the libraries palette menu. You can choose components 
only from libraries for which the pathnames have been specified. 


2. Click the Select mouse button on a library name, such as gen_lib, 
from the list in the Palette window. 


The components included in the library are listed in the Palette 
window. Figure 2-2 shows the MGC Digital Libraries menu and 
the Gen_lib menu. 





4bit_ multi 
and12 
and16 
and2 
and2.n 
and3 
and4 
and5 
and6 
and? 
andé 
and3 
buf 
buf.3so 
buf.3so.n 
buf.n 
buf.oxfer 


cmos_lib 
dram_lib 
ecl100k_lib 
ecli0k_lib 
ecl_lib 
f_lib 
fct_lib 
[_gen_tib | 
he_lib 
het_lib 
Is_lib 


mil_ac_lib 


mil_act_lib 
mil_als_lib 


buf.oxfer.n 





Figure 2-2. MGC Libraries Menu and Gen_lib Menu 
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Navigator 
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3. Click on the component that you want to place on the sheet. 


The component symbol you select is displayed in the Active 
Symbol window, and the Place Active Symbol prompt bar is 
displayed, prompting you for a location. 


4. Move the cursor into the Edit window and notice that the ghost 
image of the active component symbol moves with the mouse. 


5. Position the symbol image in the desired location and click the 
Select mouse button. 


An instance of the symbol is placed on the sheet, and is selected. If 


you wish to move, copy, or delete the symbol, choose the 
appropriate palette icon or popup menu item. 


Follow these steps to use the navigator to find and place symbols on 
your schematic: 


1. If the Library palette menu is displayed, choose the Libraries > 
Display Schematic Palette pulldown menu item. 


2. Click on the Add_Route Palette > Choose Symbol icon. 
The navigator is displayed. 

3. Click the Goto button, shown at the left, on the Navigator. 
A dialog box is displayed for you to enter a pathname, environment 
variable name, or soft prefix used in a location map, such as 
$MGC_GENLIB. The dialog box also displays a list of pathnames 
used previously; if you click on one of these pathnames, it is 
placed in the text entry box. 


4. Choose or enter a pathname in the dialog box, and press OK. 


The components in the selected library are displayed in the 
Navigator. 
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5. Choose a component, and click on OK. 


The Add Instance prompt bar is displayed, prompting you for a 
location. 


6. Move the cursor in the Edit window to the location where you want 
the component symbol, then click the Select mouse button. 


An instance of the symbol is placed on the sheet, and is selected. 


Active Symbol 


The Active Symbol window, shown in Figure 2-3, is in the upper right 
hand corner of the Schematic Editor window. The component name 
and symbol name are shown at the bottom of the window. 


eeeeeeee 





10131/MG_STD 


Figure 2-3. Active Symbol Window 
To place an instance of the active symbol, either press the Place Active 
Symbol function key, or click the Select mouse button in the Active 
Symbol window. Both of these actions display the prompt bar. 


Move the cursor (ghost image follows) to the desired location and 
click the Select mouse button to place the symbol instance. 
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Drawing Wires 


A net is a signal (called a wire), or a set of signals (called a bus), that 
connects instances of symbols through multiple hierarchies of a 


design. 
= You create wires by clicking on the Add_Route Palette > Add Wire 
— icon. A prompt bar displays, prompting you for a location. Move the 
ibe cursor to the point where you want the wire to begin, such as an 


instance pin location, and create the wire as shown in Figure 2-4. 


74ALSO0A 1. Click to Start 
2. Click for Vertx 






74ALSO0A 







3. Click for Verte 


4. Double-click to ee 


Figure 2-4. Creating Wires 


You can create a wire with as many points (vertices) as desired. 
The Add Wire prompt bar is still displayed. Add more wires, or 
exit the Add Wire mode by clicking the Cancel button, as shown in 
Figure 2-5. 


ADD Wi 






Click to Exit Add Wire Mode 


= Figure 2-5. Exiting the Add Wire Mode 
| 
Run aa: 5 You create buses in the same way, except you use the Add_Route 


Palette > Add Bus icon. 
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Automatic Wire Routing 


Design Architect has an automatic wire router. To activate it, choose 
the Setup > Set Autoroute On pulldown menu item. To use it, click 
on the desired beginning point and double-click on the desired end 
point for a wire or bus, as shown in Figure 2-6; the wire router 
orthogonally routes the wire around other nets, instances, and 
comment objects. If this causes a wire to cross another wire, those 
wires are not connected. 


After you move a wire or bus, if autoroute is on, Design Architect 
automatically calls the wire router. The original wire is replaced by a 
new orthogonally routed wire that avoids other objects. 


If the autorouter is not turned on, you can draw a wire or net as shown 
in Figure 2-6, then click on the Palette > Route Selected icon. The 
wire is routed as described above. 





74ALSO0A 


1. Click to Start 
“+ 
“XN 
aN 
“XN 
“XN 
aN 


74ALSO0A 


N 
‘N 


2. Double-click to End —— 


Figure 2-6. Using the Automatic Wire Router 
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Naming Wires 


Although Design Architect assigns an internal system name to each net 
(a handle name like N$3), you can assign names that have more 
meaning. External nets, the nets connected to ports, must be named to 
match the pins on the associated symbol. You can also assign 
meaningful names to internal nets to make it easier for you to identify 
them in downstream applications. 





All net names must be unique, and all buses must have a net name. 


Two or more nets with identical names are treated as connected, even 
if they may not be graphically connected on the sheet. Two nets with 
identical names on different sheets in the same schematic are also 
treated as connected. 


To add a net name, select a net vertex and click on the Palette Text > 
Name Net icon. The Add Property prompt bar, shown in Figure 2-7, 
is displayed for you to enter the Property Value (net name). When you 
move the cursor to the edit window, there is a rubber band-like 
connection between the selected net and the net name, which moves 
with the cursor. Move the cursor to the desired location for the net 
name, and click the Select mouse button. 


ADD Pa Property Name iNET "Property Value P STATUS +) 





At Location nee Type | string 








Figure 2-7. Add Property Prompt Bar 


Net names are properties, which are discussed in “Properties” on 
page 2-12. You learn more about net names in the lab exercise. 
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Changing Names of Wires 


All input wires and buses should begin with a portin or offpag.in 
component from the gen_lib component library. Similarly, all output 
wires and buses should terminate with a portout or offpag.out 
component. The portin and portout components assign the name NET 
to an unnamed wire or bus when attached. Wires or buses having the 
same name are seen as connected by downstream applications. You 
will need to change the names of these wires and buses so they each 
have a unique name. 


To change the name, perform the following steps: 

1. Press the Unselect All function key so nothing is selected. 
2. Position the cursor on the name of the wire or bus. 

3. Press the Change Text Value function key. 


4. Enter a new name in the prompt bar, and OK the prompt bar. The 
Change Property Value prompt bar is shown in Figure 2-8. 


Figure 2-8. Change Property Value Prompt Bar 
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Properties 
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Properties are fundamental to Mentor Graphics integrated design tools. 
Properties store information about your design such as the part number 
of a symbol, the name of a wire, or the number of a component pin. 
Properties assigned in one application provide information to other 
applications. For example, the Placement_region property controls the 
placement location of components in LAYOUT. You can add the 
Placement_region property in Design Architect, Design Viewpoint 
Editor (DVE), or the PCB PACKAGE application. 


Some properties are optional, and some are required. For example, the 
PCB applications require each symbol instance in the schematic to 
have a Comp property, or equivalent, to identify the component 
represented by the symbol. 


Some properties have a set of available values from which you can 
choose; other properties carry any value that you assign. Property 
values can include a period, comma, or slash character, but cannot 
include parentheses or quotations marks. 


It is important for you to understand that properties carry information 
through the design process. Knowing how to find the information 
helps you interpret and analyze your design. Knowing when and how 
to add and modify properties allows you to control the design process. 


For information about adding properties to a schematic, refer to 
"Design Capture Concepts" in the Design Architect User's Manual. 
Refer to "Properties" in the PCB Products Design Reference Manual 
for information about Board Station properties. 


The properties discussed in the next subsections are shown in 
Figure 2-9. 
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Pin_no (Physical pin) Ref (Reference designator) 


Pin (Logical pin) 





Out 3 
2 
Inst (Instance) 1$123 Part_no (Part number) 
Comp (Component)— 5438 
SN54LS26W-10 


Figure 2-9. Symbol Properties 


The Inst Property 


The Inst property identifies an instance of a symbol on a schematic. 
Each gate must have a unique Inst property value so that the tool can 
identify all individual gates. For example, the symbol instance in 
Figure 2-10 might appear in a design pathname as /$11/I$22/I$123. 


Assigning an Inst property is one way to give an instance a meaningful 
name that you will recognize. If you assigned the Inst property to the 


instance with a property value of area_a, as shown in Figure 2-10, 
then the design pathname to the instance would be /$11/I$22/area_a. 


area_a 


Figure 2-10. Inst Property 
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The instance handle assigned by the Design Architect Schematic 
Editor is used as the value of the Inst property if a user-supplied value 
does not exist. 


The Comp Property 


The Comp property specifies to the Package application how 
schematic symbols are assigned to physical parts. You assign this 
property to the symbol body during symbol creation in Design 
Architect. Each symbol on the schematic must have a Comp property, 
or a property defined as equivalent in the pkgconf design object 
(discussed in Board Station for New Users Training Series, Module 4: 
"Packaging the Design for Layout"). 


The Comp property value on a symbol must match at least one of the 
Comp property values in a catalog file in order to package the symbol. 
Comp property values that start with the letters conn and edge are 
reserved for connectors. The Comp property value shown in 

Figure 2-11 is 5438. 


7438 
5438 
74LS38 
54LS38 
74838 


5438 54S38 


Figure 2-11. Comp Property 
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The Pin Property 


The Pin property identifies the name of a logical pin on a symbol. 
This required property is assigned to each pin during symbol creation 
in Design Architect. The Pin property value is used to match with 
entries in the PCB mapping file and to support gate swapping. The Pin 
property values shown in Figure 2-12 are in_/, in_2, and Out. 


Figure 2-12. Pin Property 


The Pin_no Property 


The Pin_no property, illustrated in Figure 2-13, specifies the physical 
pin number to which the symbol's logical pin is assigned. This 
property is also assigned to each pin in Mentor Graphics libraries 
during symbol creation in Design Architect. If you create your own 
symbols, you must assign the Pin_no property to each symbol pin 
before checking the symbol in Design Architect. 





Figure 2-13. Pin_no Property 
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The Ref Property 
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The Ref property, shown in Figure 2-14, determines the reference 
designator. The Build program in PACKAGE uses this property to 
associate logical components with physical component packages. If 
you do not assign this property on the schematic, PACKAGE 
automatically assigns the reference designator to symbol instances. 





Figure 2-14. Ref Property 


You can specify an incomplete reference designator on the schematic 
by using the wildcard character (?) at the end of the designator. For 
example, you could use the reference designator Q? for a transistor. 
When Build encounters the reference designator with a ? at the end, 
Build replaces the ? portion of the reference designator with a number 
starting from the current highest reference number and continuing 
from there. 


Unless you specify otherwise, PACKAGE assigns reference 
designators beginning with U/ (J/ for recognized connectors). 


Where multiple instances of a symbol on the schematic are assigned to 
a component, PACKAGE adds a symbol tag (such as RPI-/, RPI-2, ...) 
at the end of each reference designator. You can also add this symbol 
tag to the Ref property on the schematic, and it will be understood by 

PACKAGE. 
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The Part_no Property 


The Part_no property, shown in Figure 2-15, specifies a part number, 
typically a stock number, for a given schematic symbol instance. 


If the Part_no property exists on the symbol instance, PACKAGE 
matches that property value to the part number value in the catalogs to 
obtain mapping and geometry information. 


SN54LS26W-10 


Figure 2-15. Part_no Property 


If the Part_no property is not present on a symbol instance in the 
schematic, PACKAGE searches the loaded catalog design objects for 
the correct part number to use for that symbol, and assigns that part 
number as the value of the Part_no property for the instance, if found. 


Symbol Property Switches 


When you add properties to symbol bodies and symbol pins during 
symbol creation, you also set property switches. These switches 
control the visibility and operations allowed on each property value on 
an instance of the symbol on a schematic sheet. 


The visibility switch controls whether you can see the property text on 
a symbol instance on a schematic. The value may be either Visible or 
Hidden. Hidden property values are recognized by Design Architect, 
even though you cannot see them on the schematic. 


The stability switch controls whether the property value can be 
changed on an instance of the symbol. 


— The stability switch only controls edits in Design Architect. 
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In PCB applications, properties cannot be deleted from a source view, 
but most properties can be added, changed, or deleted through back 
annotation in a PCB database. 


Table 2-1 shows which of the four stability switches allow a property 


value to be changed on a symbol instance and deleted from an instance 
in Design Architect. 


Table 2-1. Symbol Property Switches 


Switch Setting Change Value on Delete from 


Fixed 


Instance? Instance? 


No 





Protected Only when first placed 
on the schematic 


Variable 


Nonremovable 
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The Pin and Pintype properties are Fixed by default. The Comp 
property is Fixed on most symbols; however, on generic symbols such 
as diodes, the Comp property is Protected, and you assign the device 
type as the Comp property value when you place an instance of the 
symbol on a schematic. 


Most properties are Variable and Visible by default, although you can 
change the switches, as well as the value, when you add a property. 


Use the Nonremovable switch setting for properties that are required 


by downstream applications, even though the property values may be 
changed. 
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Defining a Placement Region 


You can control where components are placed on a board by assigning 
the Placement_region property to component instances. For example, 
if you want to group certain components in a particular physical area 
of the board, you can add the Placement_region property to those 
components. In LAYOUT, the property value is matched with names 
of areas you define on a circuit board. Examples of Placement_region 
property values are analog and v/5. 


This property is useful when you are creating a board with split power 
planes. You assign the Placement_region property to all components 
having the same voltage requirement, then create a placement area of 
the same name in LIBRARIAN. 


You can add this property in Design Architect, PACKAGE, or 
LAYOUT. When you create the board geometry in LIBRARIAN, you 
define and name a physical area of the board. The name of the area 
must be the same as the Placement_region property value on the 
components in the dialog box. The auto placement feature in 
LAYOUT gives preference to components having the 
Placement_region property. 


Perform the following steps to add the Placement_region property: 
1. Select one or more components. 


2. Choose the Properties > Component Properties > 
Placement_region popup menu item, as shown in Figure 2-16. 


The Add Placement_region dialog box is displayed. 
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Figure 2-16. Properties > PCB Properties Submenu 


oe 


Enter the name of the placement region as the property value, click 
on the Visibility button as needed to specify whether the property 
text should be visible or hidden on the schematic, then OK the 
dialog box. 


. Click the Select mouse button at the desired location for the 


property text if you specified in the dialog box that it is visible. 


You can verify the value of the Placement_region property by leaving 
the components selected and choosing Report > Object > Selected. 
The requested report lists property names and values for the selected 
components. 


You add this property to some components in the lab exercise. 
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Extracting Information from the Design 
Every design object has an associated handle, which is a unique 
system-assigned identifier. Examples of handles are /$23 for an 
instance, and N$/3 for a net. You request a report on selected design 
objects by choosing the Report > Object > Selected > All menu item. 
In Figure 2-17, notice that all objects are identified by their handles: 
e 1$3966 identifies the instance. 
e Block property text (DATA_IO) is T$22848. 
e Inst property text (also DATA_IO) is T$22849. 
e Pin P$22850 is attached to vertex V$7411 of net N$3851. 
e Pin property text (A(G1:0) is T$22851. 


e Pin P$22852 is attached to vertex V$7415 of net N$1410. 





Reporting: Instance, Net, Pin, Property, Comment, Frame, 
Attached pin, Attached property, 


Instance Name 
$2118 fuser/jeanf /training/boardd4dnwp /mod2/sig_az/CONTROL 
_PALS/CONTROL_PALS 


Property Name Value Type 
T$17124 INST CONTROL_PALS string 


T$9334 block CONTROL_PALS string 


Pins: Name Attached Vertex of Net 

P$21702 Aa(31:0) N$3851 
Property Name Type 
T$21704 pintype string 





Figure 2-17. Report on Selected Instance 
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You can find most information simply by reading a report. Clicking on 
an object handle in a Report window selects that object on the design 
sheet. This is especially helpful when you request a report on many 
objects. For example, if you wanted to use the report in Figure 2-17 to 
locate pin P$22850, you would perform the following steps: 


1. Activate the Schematic window. 
2. Press the Unselect All function key. 


3. Click the Select mouse button on the pin handle (P$22850) in the 
Report window. 


4. Choose the View > View Selected pulldown menu item. 
The pin you selected in the Report window will be selected and 


centered in the view of the sheet. You can also select multiple handles 
in a Report window to select those objects in your design. 


Using System Functions 
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Design Architect and the Common User Interface provide many 
system functions to help you gather information about your design or 
about the design environment. For example, you can ask for attributes 
of a property owned by an object, or ask for the current grid settings. 


System functions are usually not available through menus. You simply 
place the cursor in the Edit window and begin typing the function. A 
popup command line appears, as shown in Figure 2-18. 


Schematic#1 €get_ instance handlest | 





Figure 2-18. Popup Command Line 
Returned values from system functions are displayed in the transcript. 


Choose MGC > Transcript > Show Transcript to display a transcript 
window. 
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Most system functions returning information about an object require 
an object handle, which you get from a report on the object. Another 
method of getting handles is to select one or more objects, execute the 
$get_select_handles() function, then use the returned values as input to 
other functions. 


If you use a function within a function, be aware that some functions 
return strings and others return vectors. Refer to the Design Architect 
Reference Manual for details about functions and their requirements 
and returned values. 


This example shows how to specify the first element of a vector as an 
input string. To find the names of all properties owned by a component 
instance, select the instance and enter the following in a popup 
command line: 


$get_property_names($get_select_handles()[0]) 


In this example, $get_property_names() requires a string, but 
$get_select_handles() returns a vector. The /0/ specifies the first 
element in the returned vector. The properties owned by the selected 
instance are listed in the transcript. 


Selecting Objects by Property 


You can select objects that you know have a particular property or 
property value. For example, you might want to select all instances 
having a particular Placement_region property value. To select all 
instances having the Placement_region property with a value of 
analog, perform the following steps: 


1. Choose Select > By Property > Name-Value-Type from any of the 
Schematic window popup menus. 


2. Enter the following in the Select By Property dialog box, and click 


the OK button. 
Name: Placement_region 
Value: analog 
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You can enter multiple property names and values in the dialog box. 
To select objects that own any of the properties you specify, click on 
the Union button on the dialog box. To select only the objects that 
own all of the specified properties, click on the Intersection button in 
the Select By Property dialog box. 


If you know the property name and/or value and want to select the 
property text, instead of the owning object, you can click on the Text 
button in the dialog box. 


If you want to select property text, but don’t necessarily know the 
property name or value, you can set the select filter by clicking the 
Select mouse button on the Set Select Filter button in the palette 
menu. In the dialog box, click on Properties, and OK the dialog box. 
After setting the selection filter, you can select a property by clicking 
on the text, or you can select all properties within an area by defining 
the selection area using the mouse. 


If you need to know a property name or value, select all properties 
within an area, then choose the Report > Object > Selected > All. 
Each property in the selection area is listed by handle, with the 
property name, value, location, and switch settings. 


The select filter is set for all windows of the same type (one filter for 


all Schematic windows, another filter for all Symbol windows), and 
the settings remain until you change them or close the Session window. 
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Checking and Saving the Design 


Your design must pass a default set of Mentor Graphics checks before 
you can use it in a downstream application. A default check report will 
list errors and warnings. If any errors are found in a sheet, they must 
be corrected for the sheet to pass the checks. Examples of errors are 
invalid pin or net names, and incorrect number of pins. 


Warnings in a check report indicate possible problems in the design, 
such as unconnected pins. Warnings do not stop a design from passing 
checks. 


If the design fails the checks, other applications will issue warnings 
that problems may be found at a later time. After checking your design 
sheets, you need to save each sheet. 


Checking a Single Sheet 


You need to check each sheet in the design. Choose the Check > 
Sheet > With Defaults pulldown menu item to check the sheet you are 
currently editing. The following list includes examples of the checks 
performed on a sheet: 


e Symbol instances on the sheet are checked for valid pins and pin 
names, valid syntax of property values, and references to current 
symbol models. 


e Special instances, such as bus rippers, are checked for proper 
number of pins and valid property value syntax. 


e Nets are checked for valid net names, and proper range 
specifications for buses. 


e Frames are checked for valid frame expression syntax, and for other 
objects that overlap the frame border. 


There are optional checks that you can specify, and you also have the 
ability to write and invoke your own sheet checks. Required and 
optional checks are listed in Appendix A: "DA Design Checks" in the 
Design Architect User’s Manual. Refer to "Design Error Checking" in 
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the Design Architect User’s Manual for information about setting up 
the Check command and for writing user-defined checks. 


A check report is shown in Figure 2-19. Notice that required checks 
are marked in the report, and warnings and errors, if any, list object 
handles. To check the unconnected pin listed in the report, select it on 
the sheet by clicking the Select mouse button on the P$331/7 in the 
Report window. 


Check Sheet "sig_az/schematic/sheet1" 
Check SymbolPins errors warnings (MGC-required) 
Check Overlap errors warnings 
Check NotDots errors warnings 
Check Closedots errors warnings 
Check Dangle errors warnings 
Warning: Unconnected pins on 
Instance(s} at Pins(s): 
$2329 P$11223 P$11343 
$2118 P$9535 


Check INIT Properties --- 0 errors warnings 
Check Owner errors warnings 
Check Instance errors warnings (MGC-required) 
Check Special errors warnings (MGC-required) 
Check Net errors warnings (MGC-required) 
Check Frame errors warnings (MGC-required) 


“sig_az/schematic/sheetl" passed check : 0 Errors, 1 Warnings 





Figure 2-19. Check Report 
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Checking the Schematic 


Although you must check individual sheets in your design, you are not 
required to perform a schematic (multi-sheet) check before invoking 
other applications on your design. 


However, should you choose Check > Schematic > With Defaults, all 
sheets in the same level of hierarchy of the design are first checked as 
individual sheets, then multi-sheet checks are performed. Multi-sheet 
checks include checking for matching pins and ports, unique Inst 
property values within the schematic, matching on/off-page 
connectors, and shorted global nets. Schematic checking in Design 
Architect does not include hierarchical checking, other than matching 
symbol pins to net names. 


Saving a Sheet 


Any model (schematic, symbol, VHDL) must be registered with a 
component before it may be used in another application. When you 
choose the File > Save Sheet menu item, shown in Figure 2-20, you 
automatically register the sheet with the component specified when 
you opened the sheet. 


File : Edit Setup Miscellaneous ULbraries Chec 


Fechematic | sheets 3 ¢ portin | portin 3 











SHED? EMEA ae 


NY sob ss mst nas tonss tusaanemuranienaeameauean 
eee -hamatic#1 sia az sheet 


Save Sheet 
Save Sheet I Default Registration 1 


save sheet As... 
ns Change Registration/Label... 
Print Sheet: {poe i teen nineteen emninontanotnnntonmnnnmnatel 


Set Edit Mode Off | 


select Window 
PCB r 


Figure 2-20. File > Save Sheet Menu 
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If you want to register your schematic sheet with other components, or 
with other interfaces within a component, you need more information 
about model registration, which is beyond the scope of this training 
series. "DA Model Registration" in the Design Architect User's 
Manual discusses concepts related to component structure and model 
registration. 


Lab Exercise 
In this lab exercise, you edit a schematic sheet by adding symbols and 
connections. You also add properties to the sheet to control the 
placement of components later in the board design process. 
Upon completion of this lab exercise you should be able to: 
e Activate symbols in a library and place the symbols on a schematic. 
e Connect the symbols by adding nets. 
e Add a Placement_region property to symbol instances. 
e Check and save the changed schematic. 


e Select objects by property. 


Turn to Module 2—Lab 2: "Editing a Schematic for PCB". 
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Lab 2 
Editing a Schematic for PCB 


Introduction 
In this lab exercise you complete a schematic sheet by adding 
instances of symbols and wire connections. You also add properties to 
the design to control placement of geometries later in the board design 
process. Finally, you check and save the schematic sheet. 


Upon completion of this lab exercise, you should be able to: 


e Activate symbols in a library and place the instances of the symbols 
on a sheet. 


e Connect the symbol instances by adding wires. 

e Add a Placement_region property to symbol instances. 
e Check and save the changed schematic. 

e Select objects by the properties they own. 


e Use system functions to obtain design information. 


Procedure 


In this lab exercise you use Design Architect to complete a schematic 
sheet. 


Preparation for Lab 


You are going to open a different sheet in the same design using the 
same method as you did in the previous lab. 
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. Invoke Design Manager from a shell, if it is not already displayed. 


SMGC_HOME/bin/dmgr 


. Invoke Design Architect by double-clicking the Select mouse 


button on the Design Architect icon in the Tools window. 


Design Architect opens in a new window. 


. Click the Maximize button in the upper right-hand corner of the 


Design Architect Session window. 


If you are working on a Sun workstation, drag a corner of the 
window to enlarge it. 


. Click on the Palette > OPEN SHEET icon. 


The Open Sheet dialog box is displayed. 


. In the Open Sheet dialog box, click on the Navigator button, then 


click on the Goto button to navigate to the lab data: 


your_path/training/board_new/mod2 


. Click the down arrow on the Navigator to explore the contents of 


mod2. Select the design object, sig_az by moving the cursor to the 
name and clicking the Select mouse button, then OK the Navigator. 
The pathname to the sig_az design object is automatically placed in 
the Component field of the Open Sheet dialog box. 


. Change the sheet name to sheet2, and OK the dialog box. 


Sheet2 of the schematic for the component sig_az appears in a 
Schematic Editor window. 


. Maximize the Schematic window and view the entire sheet using 


the View All stroke. 


Sheet2 is not complete; Figure 2-21 on page 2-31 shows the 
completed schematic diagram for you to use as a guide in this lab. 
The dotted lines enclose the symbols and wires you will add to the 
schematic. 
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Figure 2-21. Complete Sheet2 


Module 2, 2-31 


V8.5 2 


ning Series, 


Board Station for New Users Trai 


Module 2 Lab 2: Editing a Schematic for PCB 





Activating Library Symbols and Placing on Schematic 


In this part of the lab exercise, you will choose some symbols from 
component libraries, and you will copy components already on the 
schematic. 


1. Use the View Area stroke to display the area to the left of the 
existing circuitry. 


Figure 2-22 is a portion of the previous picture. The arrows 
indicate diagonally opposite corners of the viewing rectangle. If 
the pin grid is not visible, make the viewing area slightly smaller. 





Figure 2-22. View Area 
2. Click on the Add_Route Palette > Choose Symbol icon. 


This displays the Choose Symbol dialog box and navigator. 





3. Click on the GoTo button on the navigator, and change the 
directory to: 





your_pathAraining/board_new/mod2/gen_lib 
4. Scroll through the list of components, and choose pwr_15 using the 
Select mouse button. There is no need to change any of the 
properties for this symbol. OK the dialog box. 


Use Figure 2-23 as a placement guide for adding symbols in the 
following steps. 
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Figure 2-23. Placing Symbols on Sheet2 


5. When the prompt bar appears, move the cursor into the Edit 
window to see a ghost image of the symbol. Move the cursor to 
drag the image to its location 21 grid points to the left and three grid 
points down from the VCC symbol instance. 


6. Click the Select mouse button to place the pwr_15 symbol. 
The prompt bar disappears when the symbol is placed. When 


objects are added to the schematic sheet, they are automatically 
selected. 
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7. Unselect the symbol instance by pressing the Unselect All function 
key. 


8. Click the Add_Route Palette > Choose Symbol icon again. 
The Navigator still displays the list of gen_lib components. 


9. Select and place the pwr_-15 symbol 12 grid points below the 
pwr_15 symbol, but do not unselect it. 


10. Choose the [Instance] Rotate/Flip > Flip > Vertical popup menu 
item. If the placement is not correct, as shown in Figure 2-23, click 
on the Palette > Move button. When the Move prompt bar is 
displayed, move the ghost image of the component to its proper 
place and click the Select mouse button. 


11. Unselect the symbol by pressing the Unselect All function key. 


12. Click the Add_Route Palette > Choose Symbol icon. Using the 
navigator, move up one directory, then navigate to: 


your_path/training/board_new/mod2/parts 
13. Click the Select mouse button on cap.pol in the list of symbols. 


Enter the changes in the Property Name and Property Value fields 
in the dialog box as shown in Figure 2-24, then OK the dialog box. 
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Add Instance 
Choose Symbol 


Filter... | 


..../training/board84nwpimod3/parts! 


| (€] 74fctz99a 
(€] 74hcti1 

| (€) 74nct244 

| (€) ad346 

| (€) ad524 

| (€] ad7507 


i (€] am2168 
: [c] cap.pol 


Properties to Change 
PropertyName | inst ~ Value | 
Property Name jinstpar Value 2.0uF 
Property Name Value 


Can 





Figure 2-24. Add Instance Dialog Box 


14. Place the capacitor so that its upper pin touches the lower pin on the 
pwr_15 symbol, as shown in Figure 2-23. 


15. Choose the [Instance] Copy popup menu item. When the Copy 
prompt bar appears, move the ghost image of the symbol so that its 
bottom pin touches the pin on the pwr_-15 symbol. Click the 
Select mouse button to place the symbol. 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


Design Architect places a not-dot (shown at left) where the two 
symbols touch. A not-dot is a circle with a diagonal slash through 
it (like an international "no" symbol), indicating there is no 
connection, even though there appears to be. When you move or 
copy a symbol instance so that there could be a connection, Design 
Architect places the not-dot to call your attention to it. When you 
initially place a symbol instance so that it touches another pin or a 
wire, that action is assumed to be intentional, so a connection is 
made. 


Click the Select mouse button on the pwr_-15 symbol to select it. 
Make an electrical connection where the not-dot appears by 
choosing the [Mixed Selection] Connections > Connect Selected 
pulldown menu item. 


The not-dot disappears, so you know the connection is made. 


Press the Unselect All function key, then click on the Add_Route 
Palette > Choose Symbol icon. 


In the Choose Symbol dialog box, navigate back to gen_lib. 
Choose the ground symbol from the list of gen_lib components. 


Drag the ghost image five grid points to the right of the capacitors 
and click the Select mouse button to place the symbol, as shown in 
Figure 2-23. 


The ground symbol is still the active symbol, and you need to place 
another one 11 grid points below the ground symbol that was 
originally on the schematic. 


Figure 2-25 shows symbol placement for the next steps. 


Place an instance of the active symbol (ground) by clicking the 
Select mouse button in the Active Symbol window. 


Move the cursor into the Edit window, drag the ghost image 11 grid 


points below the original ground symbol, and click the Select 
mouse button to place the symbol, as shown in Figure 2-25. 
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Figure 2-25. Placing Symbols 
23. Place the vee, vecl, and ground_ecl symbols from gen_lib at the 
locations shown in Figure 2-25, using the same method as for 
previous symbols. 


24. Unselect everything by pressing the Unselect All function key. 


Now you need to place the remaining capacitors. 
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25. Click the Choose Symbol icon and navigate to mod2/parts. 
Choose capacitor from the parts list in the dialog box. Enter 
changes in the dialog box as shown in Figure 2-26. 


Add Instance 
Choose Symbol 


Filter... 


... ftraining/boardé4nwp/mod3/parts/ 


(e] 74fctz99a 
(€] 74hett1 
(€] 74nct244 
(€] ad346 

| (e) ad524 

| (€] ad7507 

i (€) amz2ie8 


i [€] cap.pol 
(c] capacitor 
{¢] conn 


ere Er 


Properties to Change 
PropertyName instpar Value (0.fuF 
PropertyName/==S=S*=*é<“*~*é‘s«SN 





OK Reset Cancel | 


Figure 2-26. Add Instance Dialog Box for Capacitor 


26. OK the dialog box, and place the symbol six grid points to the right 
of the vecl and ground_ecl symbols, as shown in Figure 2-25. 


Check the select count in the status line. The capacitor you just 
placed should be the only object selected. 
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7. Click on the Palette > Copy icon. When the Copy prompt bar 
appears, drag the image four grid points to the right of the first 
capacitor. Click the Select mouse button to place the copy. 


Design Architect unselects the original and selects the copy. 


28. Click on the Palette > Copy icon again, and place a third copy of 
the symbol four grid points to the right of the first two. 


). Press the Unselect All function key. 


30. The capacitor is still the active symbol; click the Select mouse 
button in the Active Symbol window. Drag the ghost image of the 
capacitor six grid points to the right of the vee and ground 
symbols, as shown in Figure 2-27. Click the Select mouse button 
to place the symbol. 


Now you will place the row of capacitors across the bottom of the 
schematic. 


—~ 
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Figure 2-27. Starting the Bottom Row of Capacitors 
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31. Cancel the Select Area prompt bar. 


32. Create the bottom row of capacitors by selecting the last capacitor 
you copied in the previous step, choosing the Copy > Multiple 
popup menu item, shown in Figure 2-28. 








Instance : 
Other Menus - 
Unselect - 
Select ie 
Move [a-MMB] | 
ey Eon i Selected: 
Delete - Flipped 
Undo ie Pivoted 
Properties be Rotated > 
Update Multiple: 
Replace an Array: 
Rotate / Flip a ac acccaasccaceses 
Pat B: * : 
Open Down... 


Figure 2-29. Copy Multiple Prompt Bar 
33. OK the prompt bar, drag the ghost image four grid points to the 


right of the first capacitor, as shown by the arrow in Figure 2-30. 
Click the Select mouse button. Press the Unselect All function key. 
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Schematic#12 sig az sheet2 





Figure 2-30. Specifying Placement for Copy Multiple 


The 15 copies are placed using the direction and inter-copy distance 
specified when you placed the first copy. When the copies are 
placed, the prompt bar disappears, and the last copy is selected. 


Next, you add the wire connections to complete the circuitry on this 
sheet. When adding a wire to a schematic, you add a connection to an 
existing wire by clicking on the existing wire. If you do not want the 
new wire to connect to an existing wire, do not click on the existing 
wire. A new wire only connects to pins or wires that you click on. By 
default, a connect-dot indicates a connection is made on the schematic. 
A wire that crosses another net without connecting has no connect-dot. 
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To make a vertex (corner) in a wire, click on a point that has no other 
wire or pin. The next point of the wire can then be in any orthogonal 
direction from the vertex you defined. 


If a wire passes over a pin (that you did not click on) a not-dot is 
placed on the pin. As you saw earlier, you can convert a not-dot to a 
connection by using one of the Connections > items in the Add popup 
menu or the Edit pulldown menu. 


If you accidentally add a wire that you do not want, you can undo it by 
first cancelling the Add Wire prompt bar, then choosing Undo from a 
popup menu or from the Edit pulldown menu. Or, you can select the 
wires that are wrong and delete them. 


To continue adding wires, click on the Add_Route Palette > 
Add Wire icon again . 


The first net connections you add are between the first two capacitors 
you placed, and from the capacitors to the ground symbol to their right, 
as shown in Figure 2-31. 





Figure 2-31. Adding Wires 
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1. Click the Select mouse button on the Add_Route Palette > 
Add Wire icon. 


This displays the Add Wire prompt bar. 





2. Move the cursor to the bottom pin on the upper capacitor, and click 
the Select mouse button. 


3. Move the cursor to the top pin on the lower capacitor, and 
double-click the Select mouse button (or click the Select mouse 
button once, and then OK the prompt bar). 


The Add Wire prompt bar is repeated so you can add another wire. 


4. Click on the center of the wire just added, then double-click on the 
ground pin, as shown in Figure 2-31. 


Next, you connect the row of three capacitors, then the row of 
capacitors along the bottom of the schematic. You could add one of 
these wires by clicking on each capacitor in the row. An easier and 
faster method for long rows is to click on the first capacitor pin, 
double-click on the last capacitor pin in the row, then connect the 
selected objects. You will use both methods. Figure 2-32 shows 
where to place the first two wires. 


r iy qa —* —— a — ie — FRG ’ 


ON 5 





Figure 2-32. Connecting Capacitors: Method 1 
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5. If the Add Wire prompt bar is not still displayed, click on the 
Add_Route Palette > Add Wire icon. 


6. Using Figure 2-32 as a guide, click the Select mouse button once on 
each of the first three points, and double-click on the fourth point. 


7. Click once on points 5, 6, and 7, and double-click on point 8. Do 
not cancel the Add Wire prompt bar. 


Now you will use the second method to connect the long row of 
capacitors at the bottom of the sheet. The next steps refer to 
Figure 2-33. 


The figure does not show all of the bottom row of capacitors. They 
should all be connected together. 
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Figure 2-33. Connecting Capacitors: Method 2 


8. Press the Unselect All function key. 
You unselect everything now, so that when you connect the selected 
net segments, nothing unexpected will be connected elsewhere on 
the sheet. 


9. Click the Select mouse button on the VCC pin (1), then 
double-click on the top pin of the right-most capacitor. 


Design Architect places not-dots where you did not click on the 
capacitor pins to indicate there is no connection. 


Board Station for New Users Training Series, V8.5_2 


Lab 2: Editing a Schematic for PCB Module 2 





10. Click the Select mouse button on the ground pin (2), then 
double-click on the bottom pin of the right-most capacitor. 


11. Cancel the prompt bar. 


12. Choose the [Net] Connections > Connect Selected popup menu 
item. 


13. Press the Unselect All function key. 


The net segments are connected. After the unselection, the not-dots 
are replaced by junction dots, as shown in Figure 2-34. 





Figure 2-34. Junction Dots 
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Adding Placement Region Properties 
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Properties are schematic objects that contain information that can be 
passed to other tools in the design process. The Placement_region 
property controls component placement on the circuit board. 
Components can be placed into named placement region areas during 
placement in LAYOUT. 


The two capacitors you first added to the schematic from the library 
need to be placed in the analog area of the circuit board. You will now 
add the Placement_region property to those two capacitors. 


1. Select one of the 2.0 uF capacitors by clicking on it with the Select 
mouse button. Next, click on the other capacitor. Check the select 
count to make sure that only two objects are selected. 


2. In the Edit window, choose the [Instance] Properties > 


Component Properties > Placement_region menu item, shown in 
Figure 2-35. 
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Figure 2-35. [Instance] Properties > PCB Properties Submenu 
3. Enter analog in the Placement Region Name field in the dialog box, 
shown in Figure 2-36. If necessary, click on the Visibility button to 


unhighlight it to indicate that this property should not be visible on 
the schematic, then OK the dialog box. 
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Figure 2-36. Add Placement_region Property Dialog Box 


4. With the capacitors still selected, choose the Report > Object > 
Selected menu item. 


A Report window is displayed, listing the characteristics of selected 
objects, including properties and property values. In the list of 
properties, you should see Placement_region with a value of 
analog, as shown in Figure 2-37. 





Reporting: Instance, Net, Pin, Property, Comment, Frame, 
Attached pin, Attached property, 


Instance Name 
I$4532 fwe/pebn_proj/mgc_trainl. hpu/shared/training/boardé4 
nwp/mod3/parts/cap. pol/cap. pol 


Property Name Value Type 
T$8146 placement_regi 

on analog string 
T$7470 GEOM string 
T$7469 SHARED PCAP string 


Figure 2-37. Report Window Showing Property Values 


5. Close the Report window, and unselect all objects (use the Unselect 
All function key). 
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Checking and Saving the Schematic 


The final step before saving a schematic sheet is to perform a data 
check on the sheet. The checking function checks for interconnected 
wires, overlapping symbols, and other problems. Because the circuitry 
on this sheet is within a frame, you will set a value for the frame 
expression variable (layout) so the sheet can be evaluated. 


1. Choose the Check > Parameters > Set pulldown menu item shown 
in Figure 2-38. 


Check: Report View Help 










Sheet ~ 
Schematic ~ 
Set Defaults “ 
Parameters ~ 
Report ~ 


PCB Checks 
Net Tesipa: Asskgrnents... 
Pa: Testioini Assignments... 


PCB Hispeed Checks 
Hispeed Setup... 


Figure 2-38. Check > Parameters Menu 


2. Complete the Set Parameters dialog box, as shown in Figure 2-39. 
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Set Parameter 
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Parameter Type 
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Figure 2-39. Set Parameter Dialog Box 


3. Choose the Check > Sheet menu item. 


A Notepad Report window appears with the results of the checking. 
You might find warnings about unconnected pins and/or dangling 
vertices. These warnings are not a problem for this design. 
Schematic sheet warnings are allowed by Mentor Graphics 
applications; errors are not allowed. If you find errors in the listing, 
check with your instructor or system administrator for specific 
solutions. 


If there are warnings or errors, the object that caused each error or 
warning will be identified by its handle (such as I$256 for an 
instance, N$235 for a net, and so on). To help you locate the 
problem area of the schematic, you can select the object causing the 
problem by using the Select mouse button to click on the handle 
(such as I$256) in the Report window. The corresponding object 
will be selected in the schematic so you can see it. Be sure to check 
the design again after correcting any errors. 
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An example of a check report is shown in Figure 2-40. 


Check Sheet "“sig_az/schematic/sheet2" 


Check SymbolPins 
Check Overlap 
Check NotDots 
Check Closedots 
Check Dangle 


Check INIT Properties --- 


Check Owner 
Check Instance 
Check Special 
Check Net 
Check Frame 


"“sig_az/schematic/sheet2" passed check : 


errors 
errors 
errors 
errors 
errors 
errors 
errors 
errors 
errors 
errors 
errors 


warnings 
warnings 
warnings 
warnings 
warnings 
warnings 
warnings 
warnings 
warnings 
warnings 
warnings 


oooccceccccceo 





Figure 2-40. Check Report 


(MGC-required) 


(MGC-required) 
(MGC-required) 
(MGC-required) 
(MGC-required) 


0 Errors, 0 Warnings 


4. After you correct any errors, close the Report window by choosing 
the Window > Close menu item shown in Figure 2-41. 


Restarg 







"sig_az, 
Move : 
Size 
Minimize 
Maximize 
Pop 








Figure 2-41. Window > Close Menu 
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5. Choose the File > Save Sheet menu item shown in Figure 2-42. 


. Gen Daw 
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~~ | 
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Save Sheet As... 
<= Change Registration/Label... | 
Print Sheet: ’ aaa) 


Export Graphics... 
Set Edit Mode Off | 
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Figure 2-42. File > Save Sheet Menu 


6. Close the schematic sheet by choosing Window > Close in the 
Schematic Editor window, but do not close the Design Architect 
Session window. 


Planning for Split Power Planes 


Some of the components in this design require different voltage levels. 
In Module 3: "Creating PCB Design Geometries", when you define 
the layers of your board, you will create split power planes instead of 
creating a power layer for each voltage. A split power plane is a single 
layer of a board with separate power fill areas connected to different 
power nets. If the components with the same power connections are 
grouped together, it is easier to create the power fill areas in FabLink. 


In this part of the lab, you will use the Placement_region property to 
group components that need 15 volts. 


1. In Design Architect, click on the Palette > Open Sheet icon. 
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2. In the Open Sheet dialog box, navigate to the lab data: 
your_path/training/board_new/mod2 


3. Click on sig_az, and OK the navigator. Leave sheet1 as the sheet 
name, and OK the dialog box. 


Sheet1 of the design is displayed in a Schematic window. 


4. Click the Maximize button in the upper right-hand corner of the 
Schematic window. 


5. Select the component labeled DATA_IO by clicking the Select 
mouse button on it (see the arrow in Figure 2-43). 





Figure 2-43. DATA_IO Component on Sheet1 


6. Choose the File > Open Down > Choose Model menu item shown 
in Figure 2-44. 
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Figure 2-44. File > Open Down Menu 


In the Open Down dialog box, click on schematic in the list of models, 
and OK the dialog box. 


The DATA_IO sheet is displayed in a new window. 


7. Maximize the newly opened window and select the component 
labeled a_d_block. 


Figure 2-45 shows the DATA_IO sheet with the a_d_block 
selected. 





Figure 2-45. DATA_IO Sheet 
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8. Again, choose the File > Open Down > Choose Model menu item, 
click on schematic in the list of models, and OK the dialog box. 


The a_d_block sheet is displayed in a new window. 
9. Maximize the window and click the Select mouse button on each of 


the four main components on the a_d_block sheet, identified by 
arrows in Figure 2-46. 
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Figure 2-46. Selected Components on A_D BLOCK 


10. Choose the [Instance] Properties > Component Properties > 
Placement_region popup menu item. 


11. Enter V15 in the dialog box and be sure Visibility is turned off, as 
shown in Figure 2-47. OK the dialog box. 
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Add Placement_region Property 
Placement Region Name | 14 | Misibility 





Figure 2-47. Add Placement_region Property Dialog Box 


The four components just assigned the Placement_region property will 
be physically grouped together on the board in an area defined as V/5. 


Selecting Objects by Property 


Sometimes it is helpful to be able to select objects that have a 
particular property. The following procedure describes how to select 
by property when you do not know the property value. 


1. Press the Unselect All function key to be sure nothing on the sheet 


is selected. Choose the [Add] Select > By Property > 
Name-Value-Type popup menu item shown in Figure 2-48. 
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Figure 2-48. Select > By Property Menu 
This displays the Select By Property dialog box. 


2. Enter placement_region for the property name and choose Union 
from the selection mode choices. OK the dialog box. 


In the Select By Property dialog box, Union is the default property 
selection mode. If more than one property is specified in the dialog 
box, all design objects having any of the specified properties are 
selected. Intersection selects only the objects having all specified 
properties. Text selects the property text, rather than the property 
owner. 


All objects that have the Placement_region property assigned to 
them are selected. If no objects have the specified property, a 
message is displayed in the message area saying nothing is selected. 


3. Choose the Report > Object > Selected > All menu item. 
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4. Scan the displayed report to find the property value. Figure 2-49 
shows an example of property values in a report. 





Reporting: Instance, Net, Pin, Property, Comment, Frame, 
Attached pin, Attached property, 


Instance Name 


I$l 


fav/pebn_proj/mge_trainl. hpu/shared/training/boardé4 
nwp/mod3 parts /ad7507 fad 7507 


Property Name Value Type 
T$5131 placement_regi 

on ¥15 string 
T$734 REF string 
T$736 COMP AD7SO7 string 


Figure 2-49. Report Showing Property Values 


5. Close the Report window. 


6. Unselect all objects by pressing the Unselect All function key. 


Using Object Handles 
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There are many system functions you can use to find information. 
System functions are generally not accessible through a menu. You 
invoke them by typing the function in the Edit window. When you 
begin typing, a popup command line appears to display what you are 
typing. 


Design Architect system functions are documented in the Design 
Architect Reference Manual. Also see the Common User Interface 
Reference Manual for functions that are available in all applications. 


Many system functions require an object handle as an argument. You 


can get an object handle from a report, or you can use a system 
function to get it. 
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Use the following steps to get an object handle and find the value of 
the Placement_region property on a component. 


1. Select any one component on the a_d_block sheet. The a_d_block 
sheet is shown in Figure 2-46 on page 2-55. 


2. Type the following in the popup command line in the Edit window: 





The popup command line appears when you begin typing. The 
object handle appears in the transcript. 


3. Choose the MGC > Transcript > Show Transcript pulldown 
menu item shown in Figure 2-50. 









MGC: File Edit Setup Miscellaneous Lib 
#ock | schematic | sheet 
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Figure 2-50. MGC > Transcript Menu 


The transcript lists an instance handle, such as: 
// ["I$1"] 


Now that you have the object handle, you can use system functions 
to obtain information. 


4. Type the following in the Edit window to get the Placement_region 
property value on the selected component: 


$get_object_property_attributes("I$1", "placement_region", @value) 
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5: 


6. 


The transcript shows the value of the specified property: 


$set_active_window("Schematic#49") ; 
$show_transcript() ; 


f[*¥iS"] 





ri ["Isi"] 
; 


1 ["v1I5"] 


If the property had no value, the transcript would show: 
// [" "] 


Close the Transcript window. 


Saving and Closing 
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You need to save and close the schematic sheets. Because you made 
changes to the a_d_block sheet, it needs to be checked before closing. 


1. 


6. 


Activate the a_d_block sheet, and choose the Check > Sheet 
pulldown menu item. 


There should be no errors. 
Close the Report window using the Window > Close menu item. 


Choose the File > Save Sheet menu item. After saving the sheet, 
close the Schematic window. 


Check and save the a_d_block schematic. Close the window. 


Check and save the DATA_IO and sig_az schematics. Close the 
windows. 


Close the Design Architect Session window. 


Congratulations! You have completed the "Editing a Schematic for 
PCB" lab exercise. Continue with Lesson 3 "Creating Design 
Viewpoints" in this workbook. 
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Lesson 3 
Creating Design Viewpoints 


Preparing a design for PCB includes creating a PCB viewpoint, 
creating an engineering viewpoint, and creating and connecting back 
annotation objects to the viewpoints in which to place design changes. 









Develop Libraries 


Capture the Schematic and Simulate 


Ea Schematic Editor | List Input 


















Package the Design 


ae Create the Design Layout 
fi Oa _ 
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B| Component Placement Routing 


Perform Thermal Analysis 


Create Manufacturing Data 


Manufacture the Board 


Figure 3-1. Board Process Flow Chart 
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Objectives 


This module discusses viewpoints and back annotation objects, what 
they are, why they are important, and how to create them in the Design 
Viewpoint Editor (DVE). You will learn about primitive properties, 
default visible properties, and how to define and add a visible property. 
Finally, you will learn how to check the design in DVE. 

After completing this module, you should be able to do the following: 
e Explain the purpose of a design viewpoint. 

e Describe the categories of design rules in a design viewpoint. 

e Create viewpoints using DVE. 


e Create and connect back annotation objects. 


e Check a design in DVE. 


Process for Viewpoints and Back Annotation Objects 


You will use the following process to create two design viewpoints, 
and create and attach two back annotation objects in DVE. Each step 
is covered in detail in this lesson, and you will follow this process in 
the lab exercise. 


1. Create and save a PCB design viewpoint. 
2. Create and save an engineering design viewpoint. 


3. Connect back annotation objects to the engineering viewpoint in 
the proper order. 


= You do not need to use the Move menu item to position components 
ff Ff | . . fs 

Ze this time, as you are already prompted for a location. 

Za 
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What Is a Viewpoint? 


A design viewpoint is a set of design rules by which an application 
evaluates that design. The design rules determine the values of 
variables in the design, and the level of hierarchy at which components 
are evaluated. A design viewpoint is not a copy of a design; it is the 
device by which correct data, in the form of an evaluated design, is 
presented to downstream applications. 


Viewpoints containing setup information can be created by 
applications that need an evaluated design as input. For example, if a 
design viewpoint does not exist, one is automatically created during 
invocation of a downstream application such as QuickSim II or 
PACKAGE. 


You can have multiple viewpoints for most downstream tools. 
However, you can have only one PCB viewpoint, because PCB tools 
write viewpoint and back annotation information into the PCB design 
database. PCB tools use the default viewpoint name pcb_design_vpt. 


In Design Architect, when you open a sheet in the context of a design 
(using Open Design Sheet), you are viewing the design through a 
viewpoint. If you open a design sheet in Design Architect with the 
viewpoint name pcb_design_vpt and that viewpoint does not exist, 
Design Architect creates a design viewpoint containing the default 
setup information for PACKAGE. 


You can create a custom design viewpoint using the Design Viewpoint 


Editor. The Open Design Viewpoint dialog box is shown in 
Figure 3-2. 
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Open Design Viewpoint 









» home/shared/training‘boardé4nwp/mode/sig az 
Ope ay. 


Viewpoint Name |pcb_design_vpt | @ Editable 


~ Read Only 






nponent Name Navigator. 


OK Reset | Cancel 


Figure 3-2. Open Design Viewpoint Dialog Box 
If you use default settings in the Design Viewpoint Editor, the PCB 
design viewpoint it creates behaves no differently than a PCB design 
viewpoint created by PACKAGE using default settings. 


The viewpoint has three sets of rules: primitives, parameters, and 
visible properties. The design rules in a viewpoint are discussed next. 
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Primitives 





Design evaluation begins at the highest level of hierarchy, and 
progresses down through the design until stopping points, called 
primitives, are reached. The depth of design evaluation depends on 
which downstream application you plan to use. 


The default PCB design viewpoint defines all symbol instances having 
a Comp property with any value as primitive because this defines the 
component, or physical, level of the object. All component data that 
PCB layout applications require from the schematic are placed as 
properties at this level. 


Simulators use the Model property to define primitive components. By 
adding Model property values to the primitive list, you can simulate 
portions of your design. Another method is to set the Model property 
value to null for components that you want to exclude from evaluation. 


You set which instances are primitive by adding a primitive rule to the 
design configuration, specifying a property name and, optionally, a 
value. If no primitive rules are specified, evaluation stops at 
components that have no functional models. 


You can also exclude certain instances from being considered 
primitive. For example, suppose you are creating a PCB viewpoint. 
You have three functional blocks in your design, and you have 
assigned the Comp property to each functional block with the values 
bl_1, bl_2, and bl_3, respectively. 


To evaluate only bl_1, you would click on the Palette > Add Prim 
icon and complete the Add Primitive dialog box as shown in 
Figure 3-3. 
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Add Primitive 


. | Property Tj 
Name |comp iss 


~ String Except Hag 


Value bl \y Number \y OFF 


\y Expression “> ON 
\y Triplet 


Value i sisSY 





Figure 3-3. Add Primitive Dialog Box 


If a schematic view window is open, it is redrawn, and the Design 
Configuration window is updated to show the new primitive rule. 


To change the value of a primitive, select the primitive in the Design 
Configuration window. Choose Design Configuration > Edit and 
complete the dialog boxes. 


To delete a primitive, select it in the Design Configuration window 
and choose Design Configuration > Delete. 
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Parameters 


Ee lvls 


ADD 
PARAM 





A parameter is a value for a variable in a property value that is 
resolved outside of the component. The value of the variable may be 
supplied in Design Architect, or through a technology file, or by 
adding a parameter in the design viewpoint. 


During design evaluation, if an unresolved property variable is found, 
the design tree is searched for the value. If no value is found in the 
design tree, the design viewpoint is searched for a value. Therefore, 
you must add parameters prior to design evaluation. 


Frame expressions use property variables. The following are examples 
of frame expressions: 


e FORI:=1TON 


The circuitry within the frame having this expression is repeated N 
times. N must have a value so the design can be evaluated. 


e IFLAYOUT == 


This frame expression is used in your lab design. For PCB tools, 
the circuitry within the frame is used; for other tools, it is not used. 


You can also use CASE frames in schematics to conditionally use 
portions of the design. 


To add a parameter to the design viewpoint, click on the 
Palette >Add Param icon, and complete the dialog box shown in 
Figure 3-4. 
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Add Parameter 
Property Type 


Name [layout \y String 


4 Number 
\y Expression 


\y Triplet 


Cancel 





Figure 3-4. Add Parameter Dialog Box 


To change a parameter, select it in the Design Configuration window. 
Choose Design Configuration > Edit and complete the dialog boxes. 


To delete a parameter, select it in the Design Configuration window 
and choose Design Configuration > Delete. 
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Visible Properties 


The visible property rule specifies which properties are recognizable 
by downstream tools, such as PACKAGE. When you create a 
viewpoint, you choose one of the applications from the Setup menu, 
shown in Figure 3-5. 


(Quick)SIM, Fault, Path and Grade 
(Quick)SIM and Path 
(Quick)Fault and Grade 
(Quick) Fault only 
QuickPart Builder 
AccuSim 

Continuum 

Analog Interface 

PCB 

VHDL Netlister 

QSIM V7.0 


Set Select Filter... 
Clear Select Filter 


Set Naming Context 
Set Undo Depth: 
Setup Name: 

Set Triplet Mode: 


Prasal Cdohiai Pararniciers 


Clear itabad Paranetars 





Figure 3-5. DVE Setup Menu 
DVE creates a default list of properties for the viewpoint, depending 


on which application you chose. For example, a PCB viewpoint needs 
properties such as Placement_region and Ref, while a QuickSim 
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viewpoint needs other properties such as Rise and Fall. The purpose of 
each tool is different, so they each look at different aspects of a design. 
You should add all user-defined properties to your PCB viewpoint, and 
also to the pkgconf design object. 


For information about pkgconf, refer to "Data Preparation Procedures" 
in the PCB PACKAGE User’s Manual. 


To define visible properties, choose the Design Configuration > 
Add > Visible Property popup menu item. In the dialog box, shown 
in Figure 3-6, click on the owner type and enter as many property 
names as desired. Typically, you will issue this rule three times, once 
for each owner type (Instance, Net, Pin) with a list of property names 
for that owner. 


Add Visible Property 
“Property Owner: | sis 
__. Instance 


YY Net Case Fag 
4 NOUPCASE 


Pi 
7 ‘ \y UPCASE 
Group 


__| Viewpoint 





Figure 3-6. Add Visible Property Dialog Box 


Properties attached to pins migrate to nets when the design is seen 
through a design viewpoint. Therefore, if you want these pin 
properties visible to nets, you must include the pin property names in 
the list of properties owned by nets. 
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To edit an existing visible property rule, select that rule in the Design 
Configuration window, choose Design Configuration > Edit, and 
complete the dialog box information. 


To delete a visible property rule, select the rule and choose Design 
Configuration > Delete. The specified visible property is deleted 
from the design viewpoint and will not be recognized by tools using 
that viewpoint. 


Substitutes 
Substitution uses the value of one property for the value of another 
property. Substitutes temporarily change a property value for 
complete evaluation of the design. As a general rule, you don’t need 
substitutes; use variables or expressions in your property values 
instead. 

Annotations 


Annotations are property name/value pairs that pass design 
information from one application to another during the design cycle. 
Annotations may be passed both forward (forward annotation) and 
backward (back annotation). 


Forward Annotation 


Forward annotation is the process of passing property information 
forward from Design Architect to the simulation and PCB 
applications. As you create and edit your schematic in Design 
Architect, you add properties to nets, instances, and pins that influence 
how another application will process those objects. The new or 
modified values of those properties are forward annotations; that is, the 
values are brought forward from the schematic to the PCB tools. 


For example, if you have four gates that are packaged two to a 
component, you can assign the Ref property to each of the four gates to 
specify which gates are packaged together. In Design Architect, you 
select two symbol instances (representing the gates) that you want 
packaged together and add the Ref property with the same value, such 


Board Station for New Users Training Series, V8.5. 2 Module 2, 3-11 


Module 2 


Lesson 3: Creating Design Viewpoints 





as U23. Then you select the other two instances and add the Ref 
property with another value, such as U24. The Build program in 
PACKAGE places the first two instances in one component, and the 
second two instances in another component, and assigns U23 and U24, 
respectively, as the reference designators. 


Back Annotation 


Module 2, 3-12 


Back annotation is the process of transferring packaging and layout 
information from PCB tools back to the schematic. The information 
you transfer consists of either properties that were originally on the 
schematic and changed or deleted in a PCB tool, or properties that you 
added in a PCB tool. 


When you back annotate a design, the additions and modifications are 
stored in a back annotation object (file) which is connected to the 
design viewpoint. You should back annotate the PCB viewpoint at 
every major stopping point in your design cycle. For example, back 
annotate before you exit each PCB application. Be sure the properties 
you back annotate are listed among the visible properties in the PCB 
design viewpoint. 


To back annotate a design from PACKAGE, LAYOUT, or FabLink, 
choose the File > Back Annotate menu item. 


When you back annotate, the modified property values are shown on 
each gate as you view or edit the schematic in the context of your 
design. To access a schematic in the context of a design, choose the 
[Session] Open Design Sheet popup menu item, or click the Select 
mouse button on the Palette > Design Sheet icon in Design Architect. 


For more information about back annotation, refer to section "Back 
Annotating" in the PCB Products Design Reference Manual. 


For information about design viewpoints, refer to section "Overview 
of a Design Viewpoint" in A Guide to Design Process and Database 
Concepts, and refer to the Design Viewpoint Editor (DVE) User's and 
Reference Manual. 
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Latching the Design 


When both schematic design and board layout are happening in 
parallel, the layout designer needs to have a stable version of the 
design and be isolated from changes made by the electrical engineer. 
To keep a stable version, you /atch the PCB design viewpoint in DVE. 


Latching a viewpoint locks the versions of specified objects, or of all 
objects referenced by the viewpoint, such as symbols, sheets, and 
models, so that the same versions of all objects are referenced every 
time the viewpoint is used. Latched versions of objects cannot be 
deleted by any tool. 


The layout designer can update the latch at any time. Updating the 
viewpoint’s latch means the currently latched versions of objects are 
unlatched and the most recent versions of those objects are latched. 
Updating the latch enables the layout designer to see the edits made by 
the electrical engineer. 


For information about latching, refer to the Design Viewpoint Editor 
User’s and Reference Manual and to Board Station for New Users 
Training Series, Module 8: Managing Design Changes. 


Creating a PCB Design Viewpoint 


Because the PCB applications and the QuickSim simulation 
applications require different levels of primitiveness and different 
visible properties, you need two design viewpoints. You create a PCB 
design viewpoint first, and then an engineering design viewpoint. 


You can invoke DVE from the Design Manager by clicking the Select 
mouse button on the DVE icon in the Tools window. When the DVE 
Session window displays, click the Select mouse button on the 
Palette > Open Vpt icon. 





In the Open Design Viewpoint dialog box, enter your design 
component pathname, or select the design using the Navigator, and 
OK the dialog box. 
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You can enter a viewpoint name in the dialog box, if desired. If not 
specified, default changes to pcb_design_vpt when you save the 
viewpoint. Pcb_design_vpt is the default viewpoint name that PCB 
applications use. 


To create a default PCB viewpoint with visible properties added and 
the Comp property defined as primitive, choose the Setup > PCB 
pulldown menu item. Alternatively, you can click on the Palette > 
Setup Vpt icon, which displays the dialog box shown in Figure 3-7. 
DVE also creates a back annotation object and connects it to the 
viewpoint. 


Setup Viewpoint 


Vv (Quick)SIM, Fault, Path & Grade 
\y QuickiSim & QuickPath 

\y QuickFault & QuickGrade 

\y QuickFault Only 

\y QuickPart Builder 





Figure 3-7. Setup Viewpoint Dialog Box. 


Now you can customize the design viewpoint to fit your particular 
design. You need to specify in the viewpoint any properties you have 
added that you want visible to PACKAGE or other PCB tools. You 
also need to add any pin properties to the list of net-owned visible 
properties if you want the property values propagated to the nets. Use 
the Design Configuration > Add > Visible Property popup menu 
item to accomplish these tasks. 
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ADD 
PARAM 


To define values for any variables that would otherwise be unresolved 
when an application evaluates the design, click on the Palette > 
Add Param icon, and enter values in the dialog box that appears. 


Perform the following steps to change the primitive level for design 
evaluation: 


1. Click on the Palette > Add Prim icon. 
This displays the Add Primitive dialog box. 
2. Enter the property name for the new primitive level. 
3. Optionally, enter a property value, and OK the dialog box. 
After editing the design viewpoint, save your results by clicking on the 


Palette > Save Design icon. Close the viewpoint by clicking on the 
Palette > Close Vpt icon. 


Creating an Engineering Design Viewpoint 


The process for creating a engineering design viewpoint is similar to 
that for a PCB viewpoint. After closing the PCB design viewpoint in 
DVE, click the Select mouse button on the Palette > Open Vpt icon. 


In the Open Design Viewpoint dialog box, enter the pathname to the 
design component, or find and select the design using the navigator. 
Leave default for the viewpoint name, and OK the dialog box. The 
simulators use default as the default viewpoint name. 


Choose the Setup > (Quick)SIM, Fault, Path and Grade pulldown 
menu item, shown in Figure 3-8, to create the default engineering 
(simulation) viewpoint. As with the PCB viewpoint, DVE adds the 
visible properties, and sets the primitive level in the viewpoint. 
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' €Quick)SIM and Path 
(Quick) Fault and Grade 
(Quick) Fault only 
QuickPart Builder 
| Accusim 
Continuum 
Analog Interface 
PCB 
Figure 3-8. Setup > (Quick)SIM, Fault, Path and Grade Menu Item 





Customize your viewpoint in the same way you customized the PCB 
viewpoint: 


e Use Design Configuration > Add > Visible Property to add any 
user-defined properties to the list of visible properties and to 
declare nets to be legal owners of propagated pin properties. 


Ear e Use Palette > Add Param to define values for any variables in 
N-8 property values that are needed for design evaluation. 


ADD 
PARAM 





e Use Palette > Add Prim to change the level to which the design is 
evaluated. 


When you are finished editing the design viewpoint, click on the 
Palette > Save Design icon. 
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Connecting Back Annotation Objects 


PCB and simulation applications can share back annotation objects if 
they are properly connected to the design viewpoints. The modified 
and additional property values in a back annotation object overlay the 
design. A viewpoint can have more than one annotation object 
connected, which lets you see annotations from different applications 
or users. Your property edits are saved in the back annotation object 
having the highest priority. The most recently connected back 
annotation object always has the highest priority. Figure 3-9 illustrates 
one method of configuring viewpoints and annotation objects. 


default pcb_design_vpt 
(Engr vpt) (PCB vpt) 


pcb_design_vpt default pcb_design_vpt 
Read-only (Engr BA) PCB BA 


(PCB BA) 


Synchronize 
Process 





Figure 3-9. Viewpoint and Back Annotation Configuration 


In this configuration, circuit design and simulation back annotations 
are written into default, which is connected to a simulation viewpoint. 
PCB back annotations are written into pcb_design_vpt which is 
connected to a PCB viewpoint. 
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As you can see in Figure 3-9, the PCB back annotation object is also 
connected to the engineering viewpoint, read-only. This is so the 
electrical engineer can see any design data back annotated by the 
layout designer, without locking the layout designer out of the PCB 
design viewpoint. 


When you set up a design viewpoint for PCB, DVE automatically 
creates a back annotation object and connects it to the viewpoint. DVE 
does not automatically create and connect an engineering back 
annotation object. 


The following steps show how to connect back annotation objects to 
the engineering viewpoint. You can use these steps to help you write 
scripts to create the viewpoints and connect the back annotation 
objects. 


1. To open the engineering design viewpoint, click on the Palette > 
Open Vpt icon. 


2. Use the navigator to specify the component name. 

3. Leave default for the viewpoint name, and OK the dialog box. 
The Design Viewpoint window lists any connected back annotation 
objects and their priority. There should not be any connected to this 
viewpoint. If there are, disconnect them by choosing File > Back 


Annotation > Disconnect and filling in the dialog box. 


4. To connect a PCB back annotation object, choose the File > Back 
Annotation > Connect pulldown menu item. 


5. Select the viewpoint name, pcb_design_vpt, in the Navigator. 


6. Click the Read-only: Yes button, and OK the dialog box, as shown 
in Figure 3-10. 
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Connect Back Annotation 


Back Annotation Name @ijsler-lgelse atu enielsaille Mera) stele Mees) [6] a Mat] 91| Navigator... 
Read-only: 
VY ~ 
No Yes 





Figure 3-10. Connect Back Annotation Dialog Box 


7. To create a new back annotation object for electrical engineering 
edits, choose File > Open > Back Annotation. 


8. In the dialog box shown in Figure 3-11, enter default, and click 
OK. 


Open Back Annotation 


Back Annotation Name g/board84nwp/mod2/sig_az/default Navigator... | 


Read-only: 


Reset 





Figure 3-11. Open Back Annotation Dialog Box 


Figure 3-12 shows the Design Viewpoint window. 
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MGC file Edit Setup Report Miscellaneous Help 


ot ,..dj@anfitraining/boards4nwp/mod2/sig az/fdefault 1 i 33: 
DESIGN CONFIGURATION 

1 BACK ANNOTATION: default 

2 BACK ANNOTATION: pcb_design_vpt(R) 





Figure 3-12. Back Annotations Connected to Engineering Viewpoint 


This shows that property edits will be written to the simulation back 
annotation object when the design is seen through the engineering 
design viewpoint. The pcb_design_vpt (R) indicates you will be able 
to see the PCB back annotations, but cannot write edits there. 


9. To save and close the viewpoint, click on Palette > Save Design, 
then on Palette > Close Vpt. 
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Checking the Design in DVE 


In Design Architect, you checked single schematic sheets and multiple 
schematic sheets at the same level. Now you need to check the entire 
design hierarchy using the design configuration rules defined in the 
design viewpoint. DVE examines the design for such things as 
mismatched connections, unique names, and parameter values. 

Figure 3-13 illustrates design checking in DVE. 


Symbol 
Checks 


Design / j 
Checks 7 / 





Schematic 
Checks 


LEB DBP CE ZZ. Schematic 


Sheet Che 





Figure 3-13. Design Checking 
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To check the design hierarchy in DVE, follow these steps: 


1. 


5. 


You need to open the design viewpoint you wish to use, and then 
choose the Miscellaneous > Check Design > Basic Checks 
pulldown menu item. 


DVE checks all sheets in the design, then displays the results in a 
message window. 


To locate objects that caused errors or warnings, select a message in 
the message window and choose File > Open > Selected. 


This opens a Schematic View window, or a VHDL View window if 
the error is in a VHDL model, centering the selected problem area. 


Generally, you can correct errors in one of three ways: 


e Editing schematic sheets, symbols, or VHDL models in Design 
Architect. 


e Adjusting design configuration rules in DVE. 
e Adding or editing back annotations in DVE. 


If you need to make corrections in Design Architect, leave DVE 
open. 


Invoke Design Architect, make your changes, check the sheet, and 
save the component. 


To re-check in DVE, choose the Edit > Reload Model menu item 
and specify in the dialog box which models should be reloaded. 


Repeat this correction loop until there are no errors. 


For more information about viewpoints, refer to the Design Viewpoint 
Editor User's and Reference Manual. 
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Lab Exercise 


In this lab exercise, you create two design viewpoints, and connect two 
back annotation objects. You look at the hierarchy of the design, and 
check the design in DVE. Upon completion of this lab exercise, you 
should be able to: 

e Invoke the Design Viewpoint Editor (DVE). 

e Set up a PCB design viewpoint. 

e Set up a simulation design viewpoint. 

e Connect back annotation objects to each viewpoint. 


e Check a design in DVE. 


Turn to Module 2—Lab 3: "Creating Design Viewpoints". 
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Lab 3 
Creating Design Viewpoints 


Introduction 
In this lab exercise, you create two design viewpoints, and create and 
connect two back annotation objects. You look at the hierarchy of the 
design, and check the design in DVE. Upon completion of this lab 
exercise, you should be able to: 
e Invoke the Design Viewpoint Editor (DVE). 
e Create and set up a PCB design viewpoint. 


e Create and set up an engineering design viewpoint. 


e Check a design in DVE. 


Procedure 


Open DVE to create and set up your viewpoints. 


Creating a PCB Design Viewpoint 
1. Log in to your workstation. 


2. Invoke the Design Manager from a shell: 
$MGC_HOME/bin/dmgr 


3. Invoke DVE by double-clicking the Select mouse button on the 
DVE icon in the Tools window. 


DVE opens in a new window. 
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4. Click the Select mouse button on the Palette > Open Vpt icon. 


The Open Design Viewpoint dialog box is displayed, prompting 
you for a component name. 


5. Click the Select mouse button on the Navigator button. When the 
Navigator is displayed, use the Goto button to navigate to the lab 
exercise design. The pathname is: 


your_path/training/board_new/mod2/sig_az 


6. Enter pcb_design_vpt in the Viewpoint Name text entry box, and 
OK the dialog box. 


You could leave "default" in the text entry box, and DVE would 
automatically change the name to "pcb_design_vpt" when you save 
the viewpoint. DVE opens a new, empty viewpoint, and displays a 
Design Viewpoint window and a Design Configuration window, as 
shown in Figure 3-14. 





MGC file Edit Setup Report Miscellaneous Help 





-~?} s.,ftraining/board84nwp/imod3/sig azipch design vpt_1 : i! 
DESIGN CONFIGURATION 









PRIMITIVE 
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Figure 3-14. Empty Viewpoint Windows 
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7. Choose the Setup > PCB pulldown menu item shown in 


Figure 3-15. 





DESIGN CONFIGUI 





PARAMETER 


PRIMITIVE 
SUBSTITUTE 


MGC file Edit Setup) Report Miscellaneous Help 
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(Quick)SIM and Path 
(Quick)Fault and Grade 
(Quick) Fault only 
QuickPart Builder 
AccuSim 

Continuum 

Analog Interface 

PCB 

VHDL Netlister 

QSIM V7.0 


Set Select Filter... 
Clear Select Filter 


Set Naming Context 

Set Undo Depth: 

Setup Name: 

Set Triplet Mode: 

Prase? Giohal Pararneters 
Cigar Giebal Parameters 


Figure 3-15. Setup > PCB Menu Item 





All properties needed by the Board Station tools are placed on the 
visible property list, and all components having the Comp property 
are considered primitive. A back annotation object, 
pcb_design_vpt, is automatically created and connected to the 
design viewpoint for future editing from PCB tools. Connected 
back annotation objects are listed in the Design Configuration 
window, as shown in Figure 3-16. 
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DESIGN CONFIGURATION 
1 BACK ANNOTATION: pcbh_design_vpt 





















ee Design Configuration 
PARAMETER 


i 
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comp <VOID> 
net_tp_min_clearance ( instance, 

net_tp req ( instance, go Tie os 
peb_group ( instance, , net, , 
balance_pair ( ; » net, , 
match_group ( ; » net, , 
trace_shielding ( » net, 
elec_class ({ A » net, , 


restrict ( ? ppetiete ers 
terminator ( , pe tle 
source ( ‘ petlet rs 
net_length ( A » net, , 
net nrina f not 


Figure 3-16. Design Viewpoint and Configuration Windows After Setup 


When you edit properties from a PCB tool, those edits are written 
in the pcb_design_vpt back annotation object. The visible 
property list and the primitive list are part of the viewpoint, and are 
not written in a back annotation object. 
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Eins 
ADD 
PARAM 





This design contain frames that have a frame expression 

"IF LAYOUT == 1". This means that the circuitry within a frame 
having this expression is only used by PCB tools. If the variable 
LAYOUT has any other value, the circuitry within the frame is 
ignored. This design viewpoint is for Board Station tools, so the 
value of LAYOUT should beset to "1". 


For information about creating frames on a schematic sheet, refer to 
the Design Architect User’s Manual. 


. Click the Select mouse button on the Palette > Add Param icon. 


The Add Parameter dialog box is displayed. 


. Complete the dialog box as shown in Figure 3-17, and click the OK 


button. 


Add Parameter 
Property Type 
\y String 
“> Number 


\y Expression 


\y Triplet 


Figure 3-17. Add Parameter Dialog Box 


The parameter appears in the Design Configuration window, shown 
in Figure 3-18. 
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comp <¥VOID> 

placement_region ( instance, : Ae Ce 
power_pins ( instance, , hoe 

ref ( instance, , aa ) 
comp { instance, eee) 


Figure 3-18. Design Configuration Window 


Checking and Saving the PCB Viewpoint 


Although you do not have to run DVE checks, it is recommended that 
you check your design against the primitive level and parameters set in 
the design viewpoint. This checking ensures that downstream 
applications can use the design, and that the hierarchy is connected 
correctly and is complete. 


1. Choose the Miscellaneous > Check Design > Basic Checks 
pulldown menu item, shown in Figure 3-19. 


Miscellaneous! Help 
PB Lala ha ‘tic 


ign 
Gheck Design Ij Warning/Basic Checks [I 


Select Basic Checks 


Unselect * Check Options... 
Other + 

Redo 

Undo 





eee 


Figure 3-19. Miscellaneous > Check Design Menu 


Errors are listed in a Design Syntax Messages window similar to 
the one in Figure 3-20. 
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esign Syntax Checker - viewpoint sMGC_HOME/share 
Performing the following categories of checks: 
Basic syntax checks 


Note: Design Syntax Checks completed - 0 status messages returned. [{ 
Figure 3-20. Design Syntax Messages Window 
2. Close the Design Syntax Messages window. 


3. Click the Select mouse button on the Palette > Save Design icon to 
save the viewpoint information. 





The design viewpoint is saved and remains open. 


Looking through the PCB Viewpoint 


Now that the PCB design viewpoint is created, you can see how the 
design appears to Board Station tools. You will open a few sheets of 
the design and observe the interaction between the sheets as you select 
objects. 


1. Click the Select mouse button on the Palette > Open Sheet icon. 


The Open Sheet dialog box is displayed, prompting you to choose 
which sheet(s) to open. 





2. Select sheets 1 and 2 listed in the dialog box by pressing and 
holding the Select mouse button down as you drag the cursor over 
both names. OK the dialog box. 


DVE opens both sheets in separate Schematic windows. 


3. Select the DATA_IO component on sheet1, then choose the File > 
Open > Down menu item shown in Figure 3-21. 


The schematic for the DATA_IO component is displayed in a new 
window. 
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Figure 3-21. File > Open Menu 


4. Select the HI_LSPEED_CHANNEL component on the DATA_IO 
sheet just opened, and choose the File > Open > Down menu item. 


You now have four schematic windows open and stacked on top of 
each other. Next, you will rearrange the windows. 


5. Choose the MGC > Setup > Session pulldown menu item shown 


in Figure 3-22. 


X~ 







Ceanup Windows 
Userware 
Transcript 

Setup 

Design Management 





Location Map 


Export Screen... 


tad 
MX 
ej Printer... 








dsfsig az 


design_vpt 






Session... 









Figure 3-22. MGC > Setup Menu 
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The Setup Session dialog box, shown in Figure 3-23, is displayed 


for you to choose an input device, double-click speed, window area 
visibility, and window layout. 


Setup Session 


ig Show Menu Bar 


Select Input Device: 


__., Show Session Title 
ig Show Message Area 


ig Show Softkey Area 


Double Click Speed Window Layout 
\y Slow \y Stacking 
\y Up Down Tiling 
> Quadrant Tiling 
\y Left Right Tiling 
\y Ask User for Position 





Figure 3-23. Setup Session Dialog Box 


6. Choose Window Layout: Quadrant Tiling, and OK the dialog 
box. 


The Design Viewpoint window, Design Configuration window, and 
the four schematic windows are redrawn. Locate all four schematic 
windows using the Window > Pop menu item, if necessary. You 


may need to move one or more windows to a different quadrant in 
order to see all the schematic windows. 
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7. Select the circuitry on the left side of sheet2. 


Notice that connected objects on the HILSPEED_CHANNEL sheet 
are also selected. 


8. Select some buses, one at a time, on the DATA_IO sheet. 
Notice that the same objects are selected on other sheets. When 
you select a bus, some wires appear aquamarine instead of white. 
Aquamarine is used to show containment; if you select a bus, you 
can see where the individual wires contained in that bus are routed. 
9. Press the Unselect All function key. 
All objects on all open sheets are unselected. 


Es 10. Click on the Palette > Close Vpt icon. 


CLOSE VPT You already saved the viewpoint earlier, so you do not need to save 
it now. Closing the viewpoint closes all windows. 


Creating an Engineering Design Viewpoint 
1. Click the Select mouse button on the Palette > Open Vpt icon. 


= The Open Design Viewpoint dialog box is displayed with the 
| component name used previously: 


GEER vEEl your_path/training/board_new/mod2/sig_az 
2. Enter default for the Viewpoint Name, and OK the dialog box. 


DVE opens a new, empty viewpoint. 


3. Choose the Setup > (Quick)SIM, Fault, Path and Grade 
pulldown menu item, as shown in Figure 3-24. 
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DESIGN CONFIGU (Quick)SIM and Path 
(Quick)Fault and Grade 
(Quick) Fault only 


Figure 3-24. Setup > (Quick)SIM, Fault, Path and Grade Menu Item 


All properties used by the simulation tools are made visible. DVE 
also sets the correct primitive level for simulation, using the value 

of the Model property. The Design Configuration window is shown 
in Figure 3-25 


_PARAMETER 
PR 
model 
SUBSTITUTE 
VISIBLE PROPERTY ou. 













dtime ( ‘i pn fihe 9 
decay ( : 4 EESG 
init ( - a tiie Bh 
pintype i 7 pan, trae 
drive ( » pin, ce 
fall ( ; pin, a aie og 
rise ( 7 pany eae 
modelcode ( instance, F seh 





modelfile instance ¥ 





Figure 3-25. Design Configuration Window 


The frame expression "IF LAYOUT == 1" needs a value for the 
variable LAYOUT so the design can be evaluated. Because this 
viewpoint affects simulation and not board layout, you will set the 
variable LAYOUT to be 0. For this design, the result is the same if 
you do not set this parameter; however, this may not be true for all 
designs, so you should set values for your variables. 


Board Station for New Users Training Series, V8.5. 2 3-35 


Module 2 Lab 3: Creating Design Viewpoints 





4. Click the Select mouse button on the Palette > Add Param icon. 


Eins 


The Add Parameter dialog box is displayed. 





ADD 
PARAM 


5. Complete the dialog box as shown in Figure 3-26, and click the OK 
button. 


Add Parameter 
Property Type 
\y String 
~» Number 


\y Expression 


\y Triplet 





Figure 3-26. Add Parameter Dialog Box for Engineering Viewpoint 


The Design Configuration window displays the new parameter 
value, as shown in Figure 3-27. 
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PRIMITIVE i 
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Checking and Saving the Engineering Viewpoint 


1. Choose the Miscellaneous > Check Design > Basic Checks 


pulldown menu item. 


The design is checked against the primitive level and parameters 
you set in the engineering viewpoint. Error messages are listed in a 
Design Syntax Messages window. You will get some errors 
concerning pins without matching nets on the a_d_block 
component. You will look at the design to find the problem. 


. Close the Messages window. 
. Click the Select mouse button on the Palette > Open Sheet icon. 


. In the Open Sheet dialog box, click the Select mouse button on 


sheet1 and OK the dialog box. 


. Select the DATA_IO component, then choose the File > Open > 
Down menu item. Figure 3-28 shows where the DATA_IO 
component is located. 





Figure 3-28. DATA_IO Component Location 
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6. Click the Select mouse button on the a_d_block component on the 
DATA_IO sheet, then choose the File > Open > Down menu item. 


DVE displays the sheet representing the a_d_block. Do you see the 
reason for the design checking errors? 


The entire sheet is enclosed in a frame, and DVE was trying to 
match pins to underlying nets which do not exist in this viewpoint 
because the variable LAYOUT is set to "0". For the purpose of 
simulation, the a_d_block component should be primitive. 





Figure 3-29. Frame on DATA_IO Sheet 
7. Choose the Report > Objects > Long pulldown menu item. 


The report, shown in Figure 3-30, displays the values of properties 
assigned to the a_d_block component. 


8. Find and write down the Inst property value for the next steps, then 
close the Report window. 


The simulators use the Model property to define which components 


are primitive. You will assign the Model property the same value 
as the Inst property, and then add the value to the primitive list. 
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: FALSE 

Container Model Type : Schematic Sheet 

Sheet Name : f#we/pebn_proj/mgc_trainl 
Mrs 


Sheet Version 
Defining Comp Name : f#we/pebn_proj/mgc_trainl 
Defining Comp Version : 1 
Number of pins cae 
Properties: 
block > “ad block" 
inst : “a_d_ block" 





Figure 3-30. DATA_IO Report 
9. Click the Select mouse button on the Palette > Add Prim icon. 


The Add Primitive dialog box is displayed. 





10. Complete the Add Primitive dialog box as shown in Figure 3-31, 
then click the OK button. 


Add Primitive 
Name | model Se 
~» String Except Fag 


value [EMRE | V-Number | -@ OFF 


\y Expression \y ON 
\y Triplet 





Figure 3-31. Add Primitive Dialog Box 


In the Design Configuration window, "a_d_block" is added to the 
primitive list, as shown in Figure 3-32. 
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layout 
PRIMITIVE 





DVE redraws each of the displayed sheets, except the a_d_block 
sheet. Figure 3-33 shows the Messages window informing you that 
the view of the a_d_block sheet was deleted. The sheet is still part 
of the design, it is not seen by the engineering viewpoint because 
you specified that a_d_block is primitive. 


MGC file Edit Setup Report Miscellaneous Help 







: View "/DATA I0/a_d_block : sheetl" has been deleted due to changes in the 1 


Figure 3-33. View of a_d_block Sheet Deleted from Viewpoint 
11. Close the Messages window. 


12. Choose Miscellaneous > Check Design > Basic Checks to check 
the design again. 


There should be no errors reported now. 
13. Close the Design Syntax Messages window. 


14. Click the Select mouse button on the Palette > Save Design icon to 
save the viewpoint information. 





The design viewpoint, default, is saved and remains open. 
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Looking through the Engineering Viewpoint 


Now you will open the same sheets that you opened with the PCB 
viewpoint so you can look at similarities and differences in the two 
viewpoints. 


1. Select the HI_SPEED_CHANNEL component on the DATA_IO 


sheet just opened, then choose the File > Open > Down menu item. 


. Activate the edit window in which sheet1 of sig_az is displayed 


(the window banner shows "/:sheet1"), and click the Select mouse 
button on the Palette > Open Sheet icon. 


. Select sheet2 from the dialog box and click the OK button. 
. Rearrange windows, as necessary, to see all schematic windows. 


. Select the circuitry on the left side of sheet2. 


Can you select any objects on this sheet? Why, or why not? 


While looking through the engineering viewpoint, you cannot 
select any objects within a frame having the expression 

"IF LAYOUT == 1" because you assigned a value of "0" to the 
variable LAYOUT. Unless the value is "1", this viewpoint does not 
know the frame exists. 


. Select buses on sig_az/sheet1 as you did with the PCB viewpoint, 


and see the results on the other sheets. When you are done, press 
the Unselect All function key. 


. Select the BUF_DRIVERS component on sheet1 and choose the 


File > Open > Down menu item. Figure 3-34 shows the location 
of the BUF_DRIVERS component. 
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Figure 3-34. BUF_DRIVERS Component Location 


8. Activate the newly opened BUF_DRIVERS sheet and choose the 
File > Open > Up menu item. 





Ragigrs 


If the parent sheet is already open and hidden under another 


Move window, it is popped to the top of the display. If the parent sheet is 
Size open but not hidden, it is activated. If the parent sheet is not 
Minimize displayed, or if you chose File > Open > Up > New, DVE opens a 
Maximize new window to display that sheet. 

Eop 9. Close all schematic windows using each window’s Window > 
Close Close menu item, shown at left. 
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Connecting Back Annotation Objects 


You now have two design viewpoints, pcb_design_vpt (closed) and 
default (open). The PCB design viewpoint has a back annotation 
object that was connected automatically. 


You are going to connect two back annotation objects to the 
engineering design viewpoint and correctly prioritize them. You will 
connect the peb_design_vpt back annotation object in read-only mode 
so you can see changes made by the layout designer. You will connect 
the default back annotation object in which you can write engineering 


edits. 
era 1. Click the Select mouse button on the Palette > Connect BA icon. 
Ba 
ei eu The Connect Back Annotation dialog box is displayed, prompting 


you for the pathname to the back annotation object you want to 
connect. 


2. Click the Navigator button and choose the pcb_design_vpt back 
annotation object (with the "b" in the icon) from the list. 


The Navigator is shown in Figure 3-35. The design viewpoint 
pathname should be: 


your_path/training/board_new/mod2/sig_az/pcb_design_vpt 
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Back Annotation Name 


Filter... 


.... ftraining/board64nwpimod3/sig_az/ 


(e] CLK 

(€] CONNECTOR 
(€] CONNECTOR2 
(€] CONTROL_PALS 
(€] DATA_10 

(€] MCM 


(€] RAM 
(¢] ROM 
default 





Figure 3-35. Navigator Box Listing pcb_design_vpt Back Annotation 
3. OK the Navigator; the pathname is automatically entered in the 


dialog box, shown in Figure 3-36. Click on Read-only: Yes, then 
OK the dialog box. 


3-44 Board Station for New Users Training Series, V8.5_ 2 


Lab 3: Creating Design Viewpoints Module 2 





Connect Back Annotation 


Back Annotation Name ‘ijster-Inetst lant oniitelebaicile Ma: Fa]sleloMme|-s-i (ea Mmty9)| Navigator... 


Read-only: 
vy * 
No Yes 





Figure 3-36. Connect Back Annotation Dialog Box 


DVE connects the PCB back annotation object read-only to the 
engineering viewpoint, and displays this information in the Design 
Configuration window, shown in Figure 3-37. 





MGC File Edit Setup Report Miscellaneous Help 





DESIGN CONFIGURATION 
1 BACK ANNOTATION: pcb design vpt (R) | 


Figure 3-37. Back Annotation Connected to Engineering Viewpoint 


Now you will open a new back annotation object for future 
schematic and simulation edits. 


4. Choose the File > Open > Back Annotation pulldown menu item 
shown in Figure 3-38. 
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Close Design Viewpoint Design Configuration 
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Figure 3-38. File > Open Menu 


5. Enter the pathname for a back annotation object named default in 
the dialog box and be sure Read only: No is specified, as shown in 
Figure 3-39. 


Open Back Annotation 
Back Annotation Name g/board84nwp/mod2/sig_az/default Navigator... | 
a 


~ 
No Yes 





Figure 3-39. Open Back Annotation Dialog Box 


Now the Design Viewpoint window shows both back annotation 
objects connected, with default having the highest priority (1), and 
pcb_design_vpt having a lower priority (2) and connected 
read-only. The updated Design Viewpoint window is shown in 
Figure 3-40. 
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Figure 3-40. Two Back Annotations Connected 
6. Click on the Palette > Save Design icon. 


The engineering viewpoint is saved with the back annotation 
objects connected. 


7. Click on the Palette > Close Vpt icon. 





This closes all design windows, but leaves DVE open. 
8. Close the DVE Session window and the Design Manager windows. 
You have now completed this module. Continue with Board 


Station for New Users Training Series, "Module 3: Creating PCB 
Geometries". 
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